p^^^^^^, 



,*^£? 




fob^*. 



'NiK- 



""V^^ r ~= t " 



■7=:^ *- 



[Entered at the Post Office of New York, N. S\, as Second Class Matter. Copyright, 1905, by Mann & Co.] 



Vol. XCIII.— No. 26. I 

ESTABLISHED 1845. J 



NEW YORK, DECEMBER 23, 1905. 



[10 

I 8 



CENTS A COPY. 
3.00 A YEAK. 



■ — .• 

I 


' 




1 


'■* >ttl » V Vi 


* 


* 


* * * jw A 1 M «' 


i 


. 


* t ■ JL i 1 u ^t* 4 


V 


mk' 


% » '^'-Jfitf '^ 2& 


»*. * 


". 


■•¥ \ » '#>'\trJ3 i «\w>i vSi 


«* 


r 


'^^" '.j 


f.f , l^'T * * 


^ '' 




fr" '*.; v» 




J 4 . 


v • 1 V 1 


V • * 


* 


Ink- ^HHf& V ~*^K!%* ■ ^Ki^lA v^ 


W« vVf 


£♦ 


f i 




} I, ? 4 




<£ 




% • 


•*i if 'P* vf 


V J\j . \ 


. ft ft ' 


* 1 ? am i 


^. 


t 

r 




i^W * 


i 




yfd 1«¥ I 


; 1 • \ ! 
? \ * * i 




4^ ■ • 


i£ JkHu'u 




I L." Jt \V?» .IV' 

*J ■ 1 r . eft - i > 'm* 


V 1 


* 


1 V, '|) 7 


V # 


^g 


^•-- 


J^^^lflP V 


> ■ ' ■' 


1 










i 
l 








Bvf' 


■ . 




v Jl 5 




Vf*nf 


■V| 


I 


'J J. 




v^BRRF 




If 


m ■ 


* '*. ft . K 


raEliwF^ 


2ri* 






;.i f ; " 


H 


K ? \ 


r\ i *■ 




J- i "f ■• - sv.r' 1 iTfClf'Jfii* i 


f V-l y 




J By e tp->j ir ^ /B<y j 


ji r 


^ 


Mr -A Ii<f V'JT'nBi 




^^ 


% 


r/I'/i'l M^ 


* 


"^B 


■ '- 


rfjfc *' J*™ 


1 • 


■ ■> 


i 


» j iir B/iF 


i f 


"^^fc^T- 


WmSiU/m Xm 


\ 




i - ji ..,iaj»i 





TWO PHOTOGRAPHS OF THE MOON TAKEN BY LOEWY AND P0ISEUX WITH THE EQUATORIAL COUDB OF THE PARIS OBSERVATORY.-[See page 511.] 
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articles on subjects ot timely interest. If the photographs are 
sharp, the articles short, and the facts authentic, the contributions 
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at regular space rates. 

LATEST SUCCESS OF THE MARINE TURBINE. 

When the history of the development of the marine 
turbine comes to be written, that period of it which 
deals with the application of the turbine to the trans- 
atlantic steamship must ever be closely associated with 
the name of the Cunard Company, which was the first 
seriously to consider the application of the turbine to 
the transatlantic steamship// This occurred in the 
early autumn of 1903, when the company was negoti- 
ating with the British government for two steamships 
that were to be larger and faster than anything at 
that time afloat. An engineering commission was 
appointed to investigate the problem, and after re- 
searches lasting for more than half a year, they 
reported early in 1904 in favor of the turbine. Mean- 
while, however, the company had determined to build 
two large steamships of smaller dimensions and lower 
speed than the vessels above referred to, and the con- 
tract for the first of these, the "Caronia," was placed 
with John Brown & Co. on the Clyde. In 1903 the 
same firm, when bidding for a duplicate of the "Ca- 
ronia," submitted an alternative design to be driven 
by turbines instead of reciprocating engines, and the 
contract for the. second vessel, the "Carmania," was 
duly closed early last year. About the same time the 
Allan Line had determined on the construction of the 
two turbine liners "Virginian" and "Victorian," both 
of which are now in service. The "Caronia" and 
"Carmania" have been .completed, and both are now 
sailing in the regular service of the company, the 
"Carmania" having just made her first successful trip 
to the port of New York. , 

^.The twa ships are sister vessels in every respect but 
that of the engines; they have been built by the same 
firm; they will sail over the same route, and, there- 
fore, under the same average weather conditions. 
Hence they afford an ideal opportunity for testing the 
relative first cost, cost of operation, and all-around 
usefulness of the reciprocating engine and the turbine 
in work of this character.//When the "Carmania" has 
spent six or eight months in service, and her turbine 
equipment has thoroughly worked down to its bear- 
ings, the question of the relative efficiency of the old 
and the new type of engine will be proved to an abso- 
lute demonstration, at least as far as the Parsons type 
of turbine is concerned. 

At the present writing, it is sufficient to say that 
so far as the trial trips and the maiden voyage of the 
"Carmania" are a criterion, the application of the tur- 
bine to an ocean liner of the largest size has been a 
brilliant success, and thereby the last doubt as to the 
ability of the steam turbine to supersede the recipro- 
cating engine in practically every class of marine serv- 
ice, from the torpedo boat up to the 40,000-ton high- 
speed ocean steamer, is completely set at rest.^What 
the success of the "Carmania" implies to her owners 
can be understood, when it is remembered that upon 
her success depended the profitable outcome of the 
investment of about eighteen million dollars, of which 
thirteen millions represents the cost of the new 25-knot 
turbine liners now under construction. 

The question of the availability of the turbine in 
the largest passenger steamships has involved the 
three-fold question of speed, comfort, and economy, the 
first two being all-important to the passenger, and the 
last to the operating company. I As regards the ques- 
tion of speed, the "Caronia" on her trial maintained 
an average speed of 19.5 knots an hour, with 22,000 
indicated horse-power, whereas the "Carmania" showed 
an average speed of 20.5 knots per hour, for which 
the equivalent horse-power would be 25,500. The 
"Carmania" had not been in drydock for eight months, 
and her bottom was necessarily foul. With a clean 
bottom, it is reasonable to suppose that she would 
have made fully 21 knots an hour.//The turbines re- 
ceived a most severe test on the voyage to New York, 
for, with the exception of one day, the whole distance 
was run against heavy westerly gales, in which at 



times the ship was driving "bows under." In spite 
of this, the turbines, because of the deep immersion of 
their propellers, were absolutely free from racing, and 
there was a complete absence of either vertical or hori- 
zontal vibration. The deep immersion of the pro- 
pellers is due largely to their small diameter, the tops 
of the prepeller blades being fully 16 feet below the 
water at normal draft, whereas the tops of the blades 
of the "Caronia" are only 5 feet below the surface. 
Consequently, even when the vessel is plunging heav- 
ily, the tops of the blades are never brought above the 
surface; being at all times deeply immersed in com- 
paratively still water, they are working under condi- 
tions that are highly favorable to efficiency, and are 
entirely protected against "racing" and the excessive 
vibration which accompanies it. 

It will be understood that the chief cause of anxiety 
as regards the huge turbines of the "Carmania" was 
as to whether the great increase in size would intro- 
duce some elements of difficulty which had not been 
developed in the smaller turbines. Hitherto the larg- 
est single unit was the low-pressure turbines for the 
"Virginian" and "Victorian" of the Allan Line, each 
of which weighed 78 tons. Each low-pressure turbine 
on the "Carmania" weighs 340 tons, a truly enormous 
advance to make on a single engine. That no me- 
chanical difficulties are feared in the operation of the 
75,000-horse-power turbines of the new 25-knot ships 
is due to the fact that the low-pressure turbines that 
are being built for those ships will not exceed 425 tons 
in weight, an advance on the low-pressure turbines of 
the "Carmania" of only 25 per cent. 

■».«,» 

THE QUEST OF THE NORTHWEST PASSAGE. 

Fraught with the romance and tragedy of the ice- 
bound desolation of the North, associated for nearly 
four centuries with the most persistent endeavors of 
voyagers of nearly all nations, and remaining unpene- 
trated and chimerical almost to the dawn of the pres- 
ent day, the quest of the Northwest Passage rivals 
the search for the Pole in the annals of Arctic explora- 
tion. The earlier attempts to locate this waterway 
to the fabled riches and splendor of the Orient were 
prompted solely by reasons of commercial expediency, 
for the purpose of finding the shortest route between 
Europe and Cathay; but the utter impracticability of 
this became evident to European minds when it was 
understood that America was not merely Tartary or 
some other geographical dependency of Asia. Curi- 
ously enough this belief obtained in the old world for 
nearly a century and a half, and during this period 
those memorable expeditions to locate a Northwest 
Passage were undertaken and executed with consum- 
mate daring and skill by English seamen. Upon the 
realization of the commercial futility of these desper- 
ate voyages, the attempt to circumnavigate the north- 
ern littoral of the American continent ceased for a 
period, and until the beginning of those explorations 
led by the worthier motive of adding to the store of 
human knowledge and scientific attainment, the con- 
quest of the bleak polar regions halted. With the 
exception of the attempts to reach the pole itself, no 
Arctic goal has been so eagerly sought as the North- 
west Passage; and. while, it is true, many of the later 
voyagers attempted this feat merely as an incidental 
part of the general plan of geographic research, we 
undoubtedly can say the same of the many dashes for 
the pole which have been made. 

There is to-day no question that the earliest dis- 
covery, exploration, and even settlement of America 
were due to the Norsemen, those unequaled seamen 
and rovers of the ninth and tenth centuries. Their 
flourishing maritime settlements on the coasts of 
Greenland existed over five hundred years before the 
first voyage of Columbus, and as they pursued their 
fishing expeditions as far as Lancaster Sound and 
even Barrow Strait, we can fairly conclude that the 
initial step toward the location of the Northwest 
Passage was due to these voyagers, though it is in- 
conceivable that the purpose was other than the pur- 
suit of their fisheries. The actual beginning of the 
series of searches with the Northwest Passage as 
objective, which began almost coincidentally with the 
expeditions of Columbus, must be ascribed to the first 
voyage in 1497 of the Cabots, who penetrated nearly 
half way up Davis Strait in an attempt to sail around 
the continent, and thus attain the land of Cathay. 
Little further progress was made until the expedition 
under the leadership of Martin Probisher, who in 1576 
to 1578 discovered the entrances to Probisher and 
Hudson Straits, and made a few scientific investiga- 
tions, the first, by the way, which we hear of in any 
of these voyages. A later voyage, by Sir Humphrey 
Gilbert, was without important results. 

The first great advance, not only in the search for 
a northern waterway to India, but in general polar 
exploration as well, was made in the three voyages 
of John Bavis, who in 1585 first fairly discovered the 
strait that to-day bears his name, reaching what is 
now Godthaab, Greenland. After an unsuccessful voy- 
age in the following year, Davis in 1587 with reckless 



daring pushed on to latitude 72 deg. 12 min. in the 
neighborhood of Sanderson's Hope, on the west coast 
of Greenland. His remarkable journeys covered the 
west coast of Greenland from Cape Farewell to Sander- 
son's Hope, and the American coast from Labrador to 
Cumberland Island. William Baffin, another of that 
deathless race of medieval navigators, in the "Dis- 
covery." a tiny vessel of only 55 tons burden, reached 
the islands known under his name to-day, crossed 
Baffin Bay via the "Middle Passage," and in 1616 was 
in Smith's Sound in sight of Cape Alexander. Baffin's 
farthest north of 77 deg. 45 min. remained unequaled 
in this region for 236 years, and his voyage added ma- 
terially to the geographical knowledge of Ellesmere 
and Prudhoe Lands, and Smith, Jones, and Lancaster 
Sounds. The two latter he cautiously entered, and 
found them completely obstructed by ice, so that on 
his return to England he declared his belief in the 
non-existence of a Northwest Passage. The explorers 
of this time, English, Danish, French, and Dutch, were 
stimulated in their efforts to discover the Northwest 
and Northeast Passages, by the power of Spain, who in 
her arrogance and pride as the mightiest nation of 
the age, maintained her grasp upon the traffic of the 
Atlantic and Indian Oceans to the exclusion of all 
others. 

Perhaps the most illustrious of all the seekers for 
this illusive waterway was Henry Hudson, whose ex- 
plorations were pursued between those of Davis and 
Baffin. After vain attempts under the auspices of the 
famous Muscovy Company to find a Northeast Passage 
between Greenland and Spitzbergen, and Spitzbergen 
and Nova Zembla, in 1607, 1608, and 1609, he turned 
westward in the last year, and sailing along the 
American coast discovered New York Bay and the 
Hudson River. The following year he again sailed far 
north along the coast, through the Hudson Strait and 
into the great bay that bears his name, penetrating 
westward several hundred miles farther than had 
hitherto been accomplished. After wintering in Hud- 
son Bay and suffering severely from tempestuous 
weather and failing provisions, part of his expedition 
returned to England. Hudson himself, one of the most 
tragic figures in the history of the Arctic, had miser- 
ably perished, after being set adrift in a small boat 
by his mutinous crew. It was now believed that the 
way to the Pacific had been discovered, and that it 
undoubtedly lay through Hudson Bay. Within five 
years a number of expeditions were made into this 
vast sheet of water, and in these Fox Channel and 
Rowe's Welcome were explored. This belief in an out- 
let to the Northwest via Hudson Bay persisted nearly 
to the beginning of the 19th century, and the English 
Parliament as late as 1743 offered a reward of £20,000 
to the crew who should first traverse this outlet. At 
this time, too, the Russians began their attempts to 
prove the existence of the passage by seeking to pene- 
trate from the westward through Behring Strait and, 
in general, to explore the polar archipelago. Only 
bare mention can be made here of these explorers, of 
Behring, Shalaroff, who in 1760 died of starvation with 
his entire crew, of Andreyeff, Billings, and Von Wran- 
gell and Anjou, the last two making their famous 
sledge journeys in 1820 to 1823. In 1776 Capt. Cook 
sailed on his last voyage in an attempt to penetrate 
the Polar Sea to the eastward through the Behring 
Strait, but was separated by a solid barrier of ice from, 
a ship sent to await him in Baffin Bay. 

By the end of the eighteenth century Arctic explora- 
tion had ceased to be undertaken merely in the inter- 
ests of furthering commerce, and it had begun to 
assume importance from a purely scientific standpoint. 
The first of these expeditions, scientific in character, 
sailed in 1818 to discover the Northwest Passage by 
means of the great openings reported by Baffin to 
exist at the westward end of Baffin Bay. Under the 
command of John Ross the expedition penetrated Lan- 
caster Strait for about 60 miles, and on meeting with 
heavy ice Ross came to the conclusion that the strait 
was merely a bay, and returned to England. Parry, a 
lieutenant under Ross, disagreed with this view, and 
in 1819 led an expedition to again attempt the Passage. 
Parry was undoubtedly one of the ablest explorers of 
his time, and his achievements were splendid. He 
traversed Lancaster Sound, Barrow Strait, Melville 
Sound, and Banks Strait, practically demonstrating, 
had he but known it, the existence of a waterway 
leading through the Parry Archipelago to the Arctic 
Ocean. The expedition wintered at Melville Island 
after exploring that vicinity. Parry's later expedition 
through Hudson Strait and Fox Channel was important 
in relation to the terrible land journeys of Franklin, 
1819-22, and in the exploration of Repulse Bay and 
Melville Peninsula. Ross, who spent several years in 
the Arctic, and thoroughly explored Boothia, King 
William Land, and adjacent waterways, persisted in 
his belief that there was no Northwest Passage. Of 
importance was the location of the north magnetic 
pole near King William Land by his nephew, J. C. Ross. 

The problem of the Northwest Passage was really 
solved by the ill-fated expedition under Sir John 
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Franklin, partly by its own efforts, but largely through 
the relief expeditions sent out later. The Franklin 
party, consisting of 129 men in two vessels, wintered 
at Beechy Island near the beginning of Barrow Strait 
in 1845, and in 1846 reached King William Land, 
where the ships were beset in the ice. From the only 
record found it was shown that a land expedition 
under Lieut. Gore had demonstrated unquestionably 
the existence of the Northwest Passage, but on the 
return of this party to the ships they found that Frank- 
lin himself with twenty-three men had died. The ves- 
sels were abandoned in 1848, and the remainder of the 
party perished in an attempt to reach the Fish River. 
The numerous search expeditions were very success- 
ful in exploring the American Arctic region from 
Greenland westward. Collinson, particularly, succeeded 
in navigating his ship, the "Enterprise," from Behring 
Strait to Cambridge Bay, Victoria Land, where he 
wintered safely, accomplishing his return the follow- 
ing year. During this time he had seen, though un- 
known to him, the sea wherein Franklin's ships had 
been destroyed, and had even picked up relics of that 
unfortunate expedition. 

This brings us to the first actually accomplished 
Northwest, or rather Northeast Passage, made by 
M'Clure in 1850-54. In his vessel, the "Investigator," 
he reached Banks Land, which he explored as well as 
Prince Albert Land. After wintering there for three 
years he was finally forced to abandon his ship in 
Mercy Bay. Learning of a Franklin search expedi- 
tion at Beechy Island, he managed to reach one of 
its ships, the "Resolute," by an extremely arduous 
sledge journey to the eastward, and was later taken to 
England through Lancaster Sound by the "Phcenix" of 
the same expedition. He thus completed the first pas- 
sage from the Pacific to the Atlantic northward of 
America known to the history of mankind. M'Clure 
was undoubtedly the first of the great multitude of 
explorers to accomplish this feat, and while he had 
encountered continuous waterways for the entire dis- 
tance, the journey was performed under such difficulty 
and hardship that until to-day no other navigator has 
attempted to equal it. 

But the present year has seen inscribed on the pages 
of the Arctic's history the record of a journey which 
not only equals but far surpasses the remarkable trip 
of M'Clure. To Capt. Roand Amundsen, of Norway, 
belongs the honor of being the first actually to force 
his vessel through the historic Northwest Passage, 
traversing the northern shores of the continent from 
the Atlantic to the Pacific, and incidentally pursuing 
highly important scientific investigations which in- 
cluded the definite location of the north magnetic pole 
upon King William Land. To us the story of the 
Northwest Passage is more or less historical merely, 
for since the Franklin search expeditions, half a cen- 
tury ago, it has fallen rather into the background. 
The voyage of the Norwegian captain with a crew of 
seven men in his 46-ton sloop, the "Gjoa," is the final 
culmination of four centuries of toil, hardship, and 
suffering, and it gives to our matter-of-fact age an 
adventurous deed that forms a link between these pro- 
saic times of steam and iron and that splendid period, 
crude in the seaman's art, but unequaled in enterprise 
and courage, which began with the discovery of Amer- 
ica, and lasted for nearly three centuries. 



THE ELECTRICAL SHOW AT THE GARDEN. 

The annual exhibition of electrical devices and ap- 
paratus now running at Madison Square Garden was 
opened with great eclat on the night of December 12 
last. A special wire connected the exposition with a 
golden key in the White House at Washington, and 
immediately after an address of welcome by Prof. 
Seaver of Columbia University, President Roosevelt, 
at a signal from the Garden, touched the key, lighting 
the numberless lamps and setting the machinery in 
motion. A presidential salute of twenty-one guns was 
thereupon fired from the Garden tower to proclaim the 
official opening. In many respects the exhibition this 
year is a disappointment. It shows very little that is 
really new. The theaterphone exhibited by the New 
York Telephone Company has probably attracted the 
greatest popular interest. A number of telephone re- 
ceivers are connected with three New York theaters, 
so that visitors at the Garden can follow the conversa- 
tion and music of the various performances. The the- 
ter transmitter, which is still in an experimental stage, 
operates on the same principle as the ordinary trans- 
mitter, except that the diaphragm is made of wood 
instead of metal. In this way the metallic sound of 
the ordinary receiver is avoided, and a much sweeter 
tone is secured, which is particularly noticeable in the 
reproduction of orchestra music. No horn is used on 
the transmitter, as it is desirable to avoid all false or 
superposed vibrations. Even in its present unfinished 
condition remarkable results have been obtained, and 
the time may soon come when one can attend any per- 
formance or concert within reach of his wire without 
leaving his comfortable library chair. 

A new electric elevator deserves more than passing 



Comment. A large drum below the floor of the eleva- 
tor is turned by an electric motor under control of the 
elevator operator. A spiral rib is formed on the face 
of the drum, and this engages two racks on oppo- 
site sides of the elevator shaft. Thus, the elevator 
feeds itself up or down according to the direction 
of rotation of the spiral. To relieve the friction the 
rack is formed with a series of rollers in place of fixed 
teeth. The main advantage of this system lies in the 
safety of the elevator; for no matter if the power 
should suddenly give out, the elevator will not drop, 
owing to the low pitch of the spiral rib. The con- 
struction also affords a considerable economy of power. 

The subject of individual motor drive of machine 
tools and other machinery, which is just now arous- 
ing so much interest in the mechanical world, is repre- 
sented by a number of variable-speed motors, which 
claim high efficiency under extreme conditions. Con- 
siderable interest centers in the Poulsen telegraphone, 
which was described in our columns two years ago. 
This instrument, it will be recalled, automatically 
receives and records telephone messages on a steel 
wire. This record may be read at any time by run- 
ning the wire through the transmitter of the machine. 
One of the oddities, though by no means a novelty, 
is the electric clock system, in which a single master 
clock operates electrically all the clocks of a build- 
ing, district, or entire city. The master clock is oper- 
ated by weights, and at the end of each minute sends 
an impulse through the circuit which correspondingly 
moves every clock hand in the entire system. Thus 
perfect accuracy is maintained. No batteries are used 
in the circuit, but the electrical impulse is produced 
inductively by the movement of an armature through 
a magnetic field. In this way sparking at contacts is 
avoided. 

The man who has not kept up-to-date on the subject 
of electricity in the household will find much of in- 
terest in this department of the exhibition. Complete 
kitchen equipments, including every variety of elec- 
trically-heated utensil from a tea kettle to a griddle, 
are shown. The household devices also cover a vast 
number of novelties ranging from sad irons, milk 
warmers, curling irons to electric heating pads which 
are used in place of hot-water bags. In contrast to 
these heating devices may be mentioned the small ice- 
making plants which are operated by electric motors. 
These are suitable for small stores which carry perish- 
able goods. A number of medical apparatus and appli- 
ances are shown, such as vibrators and the like. Other 
features of the exhibition are wireless telegraphy, the 
mercury vapor light and converter, flaming-arc lamps, 
and various high-tension apparatus. 



THE DEATH OF EDWARD ATKINSON. 

Edward Atkinson, the well-known social and politi- 
cal economist, of Boston, died suddenly on December 
12. He .was seventy-eight years old. 

His education was secured in private schools and 
by his own efforts; his life, after the age of fifteen, 
being devoted to what he termed "work in a practical 
way." 

After an extended experience in various branches of 
cotton manufacture he became interested in mutual 
insurance for manufacturers, and in 1878 was made 
president of the Boston Manufacturers' Mutual Fire 
Insurance Company, which he aided in establishing. 
He devoted much energy to the study of the preven- 
tion of loss by Are and the reduction of the cost of 
insuring, making an especial study of construction, 
occupation, and apparatus, the special hazards of tex- 
tile factories, paper mills, cordage factories and ma- 
chine shops, and the safeguards to make them better 
risks. 

He regarded his invention of the "Aladdin Oven," a 
device for cheapening and simplifying cooking, as his 
chief life work, and the one designed to do most to 
carry down his name as a benefactor of the race. He 
gave the invention to the public freely, without pat- 
enting it. The efforts to push it were never especially 
successful. 

As a pamphleteer Mr. Atkinson was prolific, and he 
contributed at various times to many magazines and 
newspapers. Among his published works are "The 
Distribution of Products," "The Industrial Progress 
of the Nation," "The Science of Nutrition," "The Mar- 
gin of Profit," "Taxation and Work," "The Prevention 
of Loss by Fire." 



THE PATENT OFFICE. 
The report of the Commissioner of Patents on the 
business of the Patent Office for the fiscal year ended 
June 30, 1905, shows that there were received during 
that year 52,323 applications for letters patent, 749 ap- 
plications for designs, 174 applications for reissues, 
1,846 caveats, 11,298 applications for trade-marks, 1,236 
applications for labels, and 448 applications for prints. 
There were 30,266 patents granted, including reissues 
and designs; and 1,426 trade-marks, 1,028 labels, and 
345 prints were registered. The number of patents 
that expired was 19,567. The number of allowed ap- 



plications which were, by operation of law, forfeited 
for non-payment of the final fees was 5,154. 

The total receipts of the office were $1,737,334.44, 
the total expenditures were $1,472,467.51, and the sur- 
plus of receipts over expenditures, being the amount 
turned into the Treasury, was $264,866.93. 

The Commissioner states that the new trade-mark 
law of February 20, 1905, which took effect April 1, 
has caused an enormous increase in the trade-mark 
work of the Patent Office. The first three months 
that the law was in operation 9,710 applications for 
registration of trade-marks were filed, and it is ap- 
parent that the office will need to increase largely, the 
force engaged on this work. Already the division of 
trade-marks has required the assistance of examiners 
and clerks detailed from other divisions from which 
they could ill be spared. 

The Commissioner calls attention to the import- 
ance of the work of classifying patents, which is es- 
sential to the proper examination of applications, and 
invites attention to the necessity for an increase of 
force for this purpose. He states further that in view 
of the increased volume of work in the office, and its 
expected growth, there should be a corresponding in- 
crease in the number of employes and in the space 
provided for the transaction of the business, in neither 
of which particulars are the necessities of the office 
adequately supplied at the present time. 



SCIENCE NOTES. 

M. P. de Wilde, professor at the University of Brus- 
sels, has taken up the study of the gold which is con- 
tained in sea-water. He proposes a new method of 
extracting it. A ton of sea water is treated with 4 
or 5 cubic centimeters of an acid and concentrated solu- 
tion of chloride of tin. The whole of the gold is thus 
concentrated in the complex body known as purple of 
Cassius, which contains gold, tin and oxygen. It is 
found that the purple body is fixed very strongly upon 
the flaky hydrate of magnesium which is set free in 
sea water when we pour in lime water. The hydrate 
falls to the bottom with the gold attached to it. The 
gold is set free by a cyanide of potassium solution 
(about 1 in 2,000) thus forming a cyanide of gold. 
The metal can then be extracted by a number of well- 
known methods. Liversedge shows that when sea 
water is sent in casks, the wood causes the gold to 
precipitate, and thus none is found in the water. M. 
de Wilde made experiments at the seashore in France 
on the west coast and found traces of gold in the water. 
He considers that much of the gold is thrown down 
to the sea bottom, and thus it escapes us. It will be 
remembered that Liversedge, professor at the Univers- 
ity of Sydney, found from % to 1 grain of gold per 
ton of sea water from the coast of New South Wales. 

From time to time we hear of experiments made 
upon the effects which certain colors seem to have 
upon the human organism. A recent contribution to 
this subject comes from Prof. Redard, of Geneva, who 
has been making researches with a view of using the 
physiological effects of colored light in surgery. At 
the Swiss Dental Congress he described a new anaes- 
thetic effect which is based upon the influence of the 
blue rays upon the nervous centers. A number of ex- 
periments showed him that he could obtain a dead- 
ening of the nerves which was sufficient to allow of 
making some local operations of short duration. Ac- 
cording to Prof. Redard, each of the primary colors 
has a special and well-defined action on the organism. 
Red light is an exciting and an irritating agent. We 
are aware of its action in modifying the virulence of 
certain eruptions and how it has been applied in the 
variole. Yellow light seems to have a depressing 
action, while with blue light we obtain a sensation of 
calm and ease. To apply the anaesthetic method with 
blue light, the patient is seated on a chair at 10 inches 
from a 15-candle-power incandescent lamp. The bulb 
of the lamp is of blue glass and it has a nickeled re- 
flector. The head is covered with a thin blue veil and 
the patient directs his vision toward the lamp. After 
a few minutes the subject is found to be in an uncon- 
scious state, and on lifting up the veil we find that the 
pupil is dilated and the regard fixed. In this state a 
tooth can be extracted or other short operation carried 
out without pain. However, it must be understood 
that the effect succeeds better with some subjects than 
with others. Dr. Milliard, of London, used blue light 
for the same purpose. In twenty cases the success 
was complete. In eight others it did not succeed. The 
effect is not attributed to hypnotism, but to the direct 
action of the rays upon the nerve centers. 



Limestone Island is the center of the New Zealand 
cement industry. It is about 100 square miles in 
area, and is wholly composed of hydraulic limestones. 
It was reported on originally by Sir James Hector for 
the New Zealand government as an island of hydraulic 
limestone of a quantity practically unlimited, and esti- 
mated to contain over 30,000,000 tons above water 
level. Beneath the limestone there is believed to be 
coal, and for this borings are now going on. 



5<>4 



Scientific American. 



December 23, 1905. 



OFFICIAL TRIALS OF THE BATTLESHIP " RHODE 

ISLAND." 

The unusual rapidity with which the "Louisiana" 
and "Connecticut" have been built, and the delay due 
to delayed armor plate and other causes in completing 
the ships of the "Georgia" class, have conspired to ren- 
der the present fiscal year a most remarkable one in 
respect of the number of first-class battleships that will 
be completed within the twelve months. By June 
30, 1906, the five battleships of the "Georgia" class, 
authorized in 1899 and 1900, and the battleships "Con- 
necticut" and "Louisiana," authorized in 1902, will 
have been completed, and it is possible that the whole 
seven will have gone into commission within the 
brief period of six months. In the "Georgia" 
class are the "Georgia," "Nebraska," "New Jer* 
sey," "Rhode Island," and the "Virginia." The 
"Georgia" is building at the Bath Iron Works, 
the "Nebraska" at Moran Brothers, Seattle, the 
"New Jersey" and "Rhode Island" at the Pore 
River Works, Quincy, Mass., and the "Virginia" 
at Newport News. These five ships have as their 
distinguishing characteristic a pair of double- 
deck or superimposed turrets, one forward and 
one aft, with a pair of 12-inch guns on the lower 
deck and a pair of 8-inch guns on the upper deck 
of each turret. A little forward of amidships on 
each beam is an 8-inch turret, carrying a pair of 
8-inch guns. In addition there is a battery of 
6-inch guns carried in broadside on the gun deck, 
and a battery of twelve 3-inch, twelve 3-pounders, 
and eighteen smaller guns, placed in various 
points of vantage throughout the ship. 

The superimposed turret is the only feature 
about these fine battleships that is open to criti- 
cism, and it formed the subject of a lengthy con- 
troversy in the Naval Board on Construction, at 
the time these designs were adopted. The 
principal objection against this method of mount- 
ing was that it crowded too many guns into a 
single emplacement, and rendered four guns of 
the main battery liable to be put out of action 
by one successful shot. It is probable that the 
events of the Russo-Japanese war have tended 
rather to weaken the force of this argument; 
for the heavily armored turrets, and, indeed, the 
turrets of even the secondary batteries, appear 
to have come through the ordeal most successful- 
ly, not a single case, we believe, having been re- 
corded of absolute penetration or permanent disable- 
ment of a turret. There is more force, probably, in the 
objection urged against the double turret, on the 
ground that, when • more than one gun is mounted 
in a single turret, the guns have to wait upon 
«ach other in their order of firing. Of course, 
in a four-gun turret, this incidental delay would be 
greater than in one carrying two guns or one gun. 
The advantages of the double turret are that it ad- 
mits of a great concentration of fire, and that there is 
a considerable saving in weights. Thus, as compared 
with the later ships of the "Connecticut" class, the 
"Georgia" class can concentrate two 12's and six 8's 
ahead or astern, and four 12's and six 8's on the broad- 
side, whereas the larger "Connecticut" can concentrate 
two 12's and four 8"s ahead and astern, and four 12's 
and four 8's on the broadside — a clear gain for the 
superimposed turret of a pair of 8's on every point of 
fire. 

The "Rhode Island" and her sisters are well pro- 
tected, Krupp armor being employed throughout. The 
belt has a maximum thickness of 11 inches; the 12- 
inch turrets have a maximum protection of 12 inches, 
and the 8-inch turrets of 8 inches of armor. The ar- 
mored deck varies in thickness from 1%, to 3 inches. 
The vessels are 435 feet long by 76 feet 2 Mi inches in 
beam, and on a mean draft of 23 feet 9 inches they 



displace just under 15,000 tons. The coal supply of 
1,705 tons is considerably less than that of the "Con- 
necticut," and the steaming radius at 10 knots is 3,825 
knots, which compares rather unfavorably with the 
5,000 knots of the "Maine" and the "Connecticut." 

However, it is impossible, upon a given displace- - 
ment, to bring every element of power and efficiency 
up to the highest standard; what the "Rhode Island" 
and her sisters lack in coal capacity and radius of ac- 
tion, they gain in their great battery power, their 
excellent armor protection, and their high speed of 19 
knots an hour, which, if we may take the "Rhode 
Island" as a criterion, is likely to be exceeded in all 




THE GAS PRODUCES FOR HEATING PROCESSES. 

the vessels of this class. The "Rhode Island" was taken 
out on the government course on November 11 to un- 
dergo a four-hour standardization trial; during which 
it was found that with an average number of revolu- 
tions of 125.86 per minute she averaged, for the four 
hours, a speed of 19.01 knots per hour. In the turning 
trials it was found that it took 10 1-5 seconds to put the 
helm hard a-starboard, and the vessel occupied 3 min- 
utes and 30 seconds in steaming through a complete 
circle; that it took 19 3-5 seconds to put the helm from 
hard a-starboard to hard a-port, and that the time to 
complete the circle was 4 minutes and 25 seconds. By 
the courtesy of the builders of the vessel, we are en- 
abled to present the accompanying view showing the 
"Rhode Island" when she was steaming at her full 
speed of over 19 knots an hour during the standardiza- 
tion trials. 



THE GAS PRODUCER FOR HEATING PROCESSES. 

BY WILLIAM B. CHAPMAN. 

The early discussions, in England and Europe, of 
producer gas or "poor" gas, as it was called, awakened 
but little interest in this country. Our coal supply was 
generous, and the price of fuel comparatively low; 
moreover, just at that time the great possibilities of 
natural gas were discovered, and aroused so much en- 
thusiastic interest, that little thought was given to any 



other form of fuel. Gas producers were looked upon 
by American manufacturers as unnecessary and of 
questionable economy. More than that, the producers 
themselves were designed in such small sizes that the 
American, using only large units in his processes, 
failed to recognize the possibilities of the new gas. 

Nature was so prodigal of her gifts in this country, 
that men saw at first no need of economy in their use. 
In time, however, it became apparent that the supply 
of natural gas was not unlimited, but that, at the rate 
it was being used, the end would eventually be reached. 
The advantages of a gas fuel had by this time been 
learned: its cleanliness, its controllability, its power, 
and its economy. Manufacturers not in the nat- 
ural gas region had begun to ask if any form of 
gaseous fuel could be found, which would enable 
them to meet the competition of cheap natural 
gas; and when it was seen that the failing nat- 
ural gas supply might compel a return to coal 
and wood as the only means of producing heat, 
the attitude of America toward the gas producer 
was entirely changed. 

Finding here a subject worthy of their atten- 
tion, American engineers thoroughly investigat- 
ed English and European methods, and then be- 
gan experimenting, to see if they could devise a 
producer that would meet the needs of the Amer- 
ican manufacturer. Instead of devoting their 
energies to improving the details of small pro- 
ducers, as was being done on the Continent, they 
turned their attention to devising producers of 
increased capacity, and with an automatic feed 
device which would allow the producer to be run 
both continuously and uniformly. These efforts 
resulted in the development of producers of 
larger capacities than had been thought possible. 
Other improvements have been added, until at 
least one American gas producer has reached 
such a high state of efficiency that not only are 
American manufacturers becoming aroused to 
its merits, but numerous European firms are or- 
dering it in preference to the cheaper producers 
made at home. 

In many localities a prejudice exists against 
the gas producer, due to the failure of some par- 
ticular make, designed and put upon the market 
by a boiler maker or machinist lacking the neces- 
sary engineering knowledge and experience. It 
is a mistake, however, to refuse to investigate 
this subject because of the blunders of some. The de- 
signing of a gas producer, and the adaptation of pro- 
ducer gas to various heating operations, are problems 
which so far have only been successfully accomplished 
by engineering companies having wide experience in 
many forms of heating operations. The manufacture 
and installation of gas producers is a business which, 
like the steam turbine or other great innovation, re- 
quires much special knowledge, and during its infancy 
must necessarily be limited to those having special fa- 
cilities for obtaining the necessary experience. 

The best type of American gas producer may be 
briefly described as follows: 

An upright cylindrical steel shell, 10 to 14 feet in 
diameter, and of about the same height, slightly taper- 
ing at the base, lined with firebrick. In this is kept 
a bed of ashes at the bottom, two or three feet deep, 
and above a layer of partially-burned coal of about the 
same depth. A forced draft of air and steam of the 
proper proportion is admitted into the bottom of the 
producer through a large spreader or hood and passes 
up through the ashes and incandescent coal or carbon, 
with which it unites to form producer gas, which is 
led out through a large firebrick-lined nozzle near the 
top of the producer to the flue leading to the furnace, 
where the gas is to be burned. There is no grate to 
(.Continued on page 507.) 




Displacement, 14,948 tong. Speed, 19.01 knotg. Maximum Coal Supply, 1705 torn Armor 1 Belt, 11 inches ; deck, 1H to 8 inches; turrets, U to 6 inches. Armament t Four L?-inch, eight 8-inch, 

twelve 8-inch, twelve 3-pounders, eighteen small suns. Torpedo Tubes, four submerged. 
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THE NEW PHILADELPHIA 
SUBWAY. 

BY J. A. STEWART. 

Subway construction has been go- 
ing on steadily in the large, congest- 
ed cities of the United States. Its 
latest enterprise is the new com- 
bined underground and elevated 
street railway opened on December 
21, 1905, in Philadelphia, although 
still incomplete in minor details. 

It was the problem, of modern ur- 
ban life — congestion at the central 
arteries of traffic — which first gave 
the subway idea its vogue in this 
country. Boston adopted it with a 
success that not only gave great pres- 
tige to the system of underground 
transit, but also splendidly exploited 
the best ideals of municipal admin- 
istration and ownership of public 
utilities. New York and Chicago 
have both demonstrated the value 
of the subway model in ameliora- 
tion of the problem of adequate tran- 
sit facilities. In all cases, it is to 
be noted, the subway does not claim 
to be a cure, but it has unquestion- 
ably proved to be an effective pallia- 
tive. 

When the far-sighted William 
Penn laid out the streets of his em- 




The New Philadelphia Subway Under Market Street Looking Toward the 

Portal. 



bryo western metropolis on the 
banks of the Delaware, he thought- 
fully decreed that there should be 
broad, central thoroughfares at 
right angles running through and 
from the center of the city. But even 
the forethought and wisdom of 
Penn had not anticipated the needs 
of the twentieth century Philadel- 
phia. The buildings have stretched 
toward the sky and far toward the 
horizon on every side, to accommo- 
date the growth of population. The 
surface cars, which run on every 
street in the business part of the 
city, have long been inadequate for 
the full tide of traffic. So a subway 
has been resorted to. 

In planning the construction of 
their extensive operation, the Phila- 
delphia Transit Company's engi- 
neers have had the invaluable help 
of the experience gained from the 
Boston and New York enterprises. 
The general approved plans of sub- 
way and elevated construction have 
been taken, with adaptation to lo- 
cal needs and conditions. The work 
has reached a point where it is ap- 
propriate to review and to record 
its revealed results. 

The subway scheme in Philadel- 
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The West Philadelphia Elevated Structure in Process of Erection. 



Constrnction Work on the Line of the Philadelphia Subway. 




The Bridge Which Carries the Subway Tracks Over the Schuylkill River, 
THE NEW PHILADELPHIA SUBWAY. 
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phia involves, in outline, a tunnel under Market 
Street from river to river, encircling the city hall; 
an inclined bridge over the Schuylkill River, and 
an elevated road to the city line in West Philadelphia. 
In addition, an elevated road is projected on Delaware 
Avenue from South to Market Streets; and a subway 
under Broad Street. All the plans have been made 
by local engineers, and the work is directed by Wil- 
liam S. Twining, as chief engineer; Charles M. Mills, 
first assistant general engineer of the subway and ele- 
vated road construction, and by Frank L. Fisher, engi- 
neer of subway construction. The total outlay in- 
volved is estimated at twelve million dollars. 

Work on the subway was begun April, 1903. For the 
first twelve months progress was slow, as all the ma- 
terial had to be assembled, and the men instructed in 
their work. The portion of the operation first insti- 
tuted — that on Market Street east from the Schuylkill 
to the city hall — presented no uncommonly difficult 
engineering problems. There were the usual pipes, 
sewers, and many other obstructions to contend with. 
The conditions imposed by the city ordinance that the 
streets be kept open for traffic were faithfully observed. 
The earth has been taken out of the north side, with- 
out disturbing the street surface. The method em- 
ployed has been to brace the roof of the excavation, 
temporarily, with timbers and planking, digging in 
and upward till the rails on which the surface street 
car tracks rest were reached. The ironwork and con- 
crete to form the permanent roof of the tunnel at from 
four to six feet below the surface were put in. Then 
the dirt was put back, and washed into place with 
water. 

Cast-iron tubes are used in the Glasgow district rail- 
way tunnels and in the London underground. The 
masonry arch was adopted by that model of construc- 
tion, the Chemin de Fer de Sceaux of Paris. In both 
Boston and New York, the subway engineers united 
the best qualities of the foreign construction in the 
combined masonry and steelwork type. This style of 
structure has also been adopted by the engineers of 
the Philadelphia subway. 

The general plan of construction in Philadelphia is 
a four-track, concrete-lined tunnel with the four tracks 
on one level. It is a roomy structure 14% 
feet high, 48% feet wide, with slightly sloping 
roof. 

In the Philadelphia work, the framework is 
formed of steel posts set 5 to 5% feet apart 
at each side, with steel roof beams across the 
top. The roof beams extend 16 inches into 
the sides, being held in place by the concrete 
of the side walls. The roof and floor are 
also of concrete, the latter from 1% to 2 feet 
in thickness. The side walls, which are 3 feet 
5% inches thick, are reinforced by vertical 
and horizontal rods and waterproofed by Ce- 
rion waterproofing on layers of burlap, finished 
by 8 inches of concrete. The roof is waterproofed with 
asphalt mastic covered for protection with 3 inches 
of concrete. The south wall carries terra-cotta ducts 
for city pipes. 

The roof beams were made in three sections. The 
sections at either side are the width of one track 
span, and the center section the width of the two 
center track spans. When the excavation was com- 
pleted, the center line of columns was erected, the 
roof beams were riveted to them and spliced together; 
then the concrete of the roof was added. 

Ventilation chambers have been built in the side 
walls, in which fans may be installed if necessary. A 
special ventilating plant has been constructed at Twen- 
ty-second Street to relieve the subway of the noxious 
gases from the large city gas tanks at this point. This 
chamber has an opening 7 feet by 18% feet, and is 
connected by a horizontal duct 8 feet square with a 
stack 60 feet high. 

Drainage facilities are supplied by lines of 12-inch 
terra-cotta pipe under each track with sumps at regu- 
lar intervals, the water being carried to a sump at 
Twenty-second Street, whence it is pumped into city 
sewers. 

The most interesting feature of the new transit en- 
terprise is the plan for crossing the Schuylkill. In- 
stead of tunneling under the river, as has been done at 
Liverpool, New York, and Boston; or building an ele- 
vated superstructure over the present Market Street 
bridge, which was found unequal to sustain the bur- 
den that would have been imposed, the Philadelphia 
engineers determined to build, at a cost of over one 
million dollars, a new iron extension spanning the 
Schuylkill. Incidentally this has left the present 
bridge free for surface cars, and it has facilitated rapid 
transit. The center line of the new bridge is just 100 
feet north of the central line of the municipal bridge. 
To reach it, the tunnel deflects to the north on re- 
verse transition curves from a point 47 feet west of 
Twenty-second Street. 

By this arrangement, a large amount of filling was 
made necessary and undertaken by the city, in the 
vicinity of Twenty-third and Market Streets, using 
the subway excavation material. A great change has 



been effected by the grading thus accomplished on the 
north side of Market Street, on the east bank of the 
Schuylkill. A new plaza has been created, with an 
iron railing, providing a vantage point from which 
passersby may overlook the traffic at the west portal of 
the subway. 

Emerging from the tunnel at this point, the express 
trains gain grade with sufficient rapidity on the in- 
clined bridge by which they cross the river to bring 
them out above the surface at the other side. From 
that point westward they are elevated. The other two 
tracks rise to the surface only when they cross the 
river, and will then follow the surface lines as at 
present. 

In the construction of the subway, every precaution 
has been taken to insure the safety of the heavy walls 
of the Broad Street station train-shed. They have been 
carefully shored as the work progressed, and despite 
the wet weather they have remained intact. 

The building of the subway about the city hall in- 
volved considerable fine engineering and heavy ex- 
pense. It is expected that three million dollars will be 
spent. The plans provide for a double-deck two-tracked 
tunnel that will form a loop about the municipal build- 
ings. The base of the lower tunnel is placed more than 
40 feet below the surface of the street. The lower tun- 
nel will be used for the proposed Broad Street subway, 
and the upper one for Market Street. 

Aa shown in the accompanying diagram, the two 
cuter tracks will be for local trains, and the two inner 
tracks, indicated in the diagram by heavy lines, for 
express trains. The local tracks are depressed to pass 
under the express tracks, meeting each other again to 
form a loop. 

The presence of quicksand in Filbert Street is one of 
the most difficult obstacles to be overcome in the con- 
struction of this section, which will all be done in open 
cut. Electric engines will be used by the contractors. 

Probably the most interesting development in subway 
construction which the Philadelphia operation will dis- 
play will be seen in the stations, especially in that at 
the new Wanamaker store, Market Street and Thir- 
teenth. None like it has hitherto been conceived. 
Practically the whole Market Street frontage from 
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The Largest Private Electric Plant In the World. 

There is at present nearing completion in New York 
city the largest strictly private electrical plant in the 
world. This plant, situated in the basement of the 
Mutual Life Building, and designed to furnish light and 
power to the entire city square occupied by the com- 
pany and its tenants, consists of four 600 horse-power 
Watts-Campbell Corliss engines and four 350-kilowatt 
110-volt generators. The engines and generators are join- 
ed by marine couplings, the only strain on which is tor- 
sional, the shaft being supported on bearings. Each 
armature and flywheel also rests on its own shaft sup- 
ported between two bearings. This arrangement al- 
lows of disassembling any engines or generators with- 
out in any way interfering with the other portions of 
the unit. The engines are of the Tangye or heavy "roll- 
ing-mill frame" type, supplied with Corliss valve-gear. 
The generators are supplied with a special feature in 
the form of an automatic brush-shifting device which 
moves the brushes back and forth across the face of 
the commutator, thus eliminating the possibility of 
wearing ridges. This plant is designed to replace the 
old Mutual Life equipment of four 100 kilowatt Sie- 
mens & Halske generators, direct coupled to straight- 
line engines, which equipment is destined for the com- 
pany's Broadway building. The work of installation 
began about a year ago with the removal of the old 
boilers, originally supplying steam to the Mutual Life 
Buildings. The present boilers are designed to furnish 
steam at 300 pounds pressure, if necessary. 

The foundations had to be specially constructed, the 
location of the new units being limited to the space 
occupied as a court between the various buildings. The 
difficulty of constructing the foundations was enhanced 
by the fact that the concrete slabs, supporting the 
structural steel columns of the buildings' framework, 
rested on sand which had to be excavated from between 
the columns with the greatest care. A sufficient space 
having been cleared out, beams were laid down to form 
a closely-bolted network, concrete was poured on and 
about them to fill in the entire excavation, and the var- 
ious units of the plant were bolted securely to this 
firmly knit mass. The plant is designed to operate 
20,000 incandescent lamps, ten or twelve electric ele- 
vators, eight motors of from 2 to 6 horse-power, 
including an electric pump, and six blowers, 
with fans ranging from 36 to 60 inches diam- 
eter. Two of the units are now successfully 
operating, and it is planned to have the other 
two at work in a short time. 
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SECTION OF PHILADELPHIA SUBWAY AT THE FIFTEENTH STREET 

STATION. 



Juniper to Thirteenth Streets has been given up to it. 
The station is 350 feet in length. It will be built of 
reinforced concrete, finished in white tile, with ample 
heat, light, and ventilating apparatus. There will be 
cross tunnels beneath, and underground entrances to 
adjoining mercantile establishments. The plans for 
the station include show windows 30 feet underground, 
which will be used by enterprising merchants to display 
their wares. 

To supply the requisite power for the operation of 
the new transit system has made necessary the con- 
struction of a great power house, one of the largest 
ever erected. The building, which is located at Dela- 
ware Avenue and Poplar Street, is 200 x 10? feet and 
three stories high, of stone and brick with steel frame. 
A battery of thirty-two boilers wih be installed, and 
power will be supplied to the congested district as well 
as to the subway and elevated line. The cost of the 
structure and equipment is estimated at $1,500,000. 

Taken altogether, when the present comprehensive 
projects shall have been completed, it is evident that 
Philadelphia will have made a good beginning in pro- 
visions for modern rapid-transit facilities. 



That the size of warships is rapidly increas- 
ing is common knowledge, but the extent of 
the average increase is by no means so well 
known. The number of warships of 12,000 
tons displacement or over built and building 
for the several naval powers July 1, 1899, was 
77, of which 46, or 60 per cent, belonged to the 
English navy. In 1900 the number was 94 (British 48, 
or 51 per cent); in 1902 there were 101 (British 53, or 
52 per cent) ; in 1903, 139 (British 64, or 46 per cent) ; 
in 1904, 155 (British 70, or 45 per cent.); in 1905, 153 
(British still 70, or 47 per cent). It will be noted that 
the falling off this year was due to the loss of a number 
of Russian ships. The number owned by the United 
States increased from 9 in 1899 to 14 in 1902, 23 in 
1903, 26 in 1904 and 28 in 1905. In the last year France 
is credited with 15, Italy with 11, Germany and Japan 
with 10 each and Russia with 9. In this connection it 
might be remarked that the average displacement of all 
warships, excluding torpedo craft, has increased suc- 
cessively from 3,883 tons in 1899 to 4,131 in 1900, 4,416 
in 1902, 4,725 in 1903, 5,010 in 1904, and 5,739 in 1905. 
This shows an increase of 48 per cent in six years, 
which is accounted for partly by an increased size of 
warships built and partly by the "scrapping" of old 
style ships, usually of small size. By this latter pro- 
cess England has brought her average displacement in 
the last year from 6,293 tons to 9,073 tons. — Iron Age. 



Erratum. 

In our issue of December 2, 1905, there appeared on 
page 438 an article by Dr. Myron Metzenbaum, on 
"Some Effects of Alternating Currents on Dogs," in 
which it was suggested that workers exposed to the 
danger of strong currents should wear a corset made 
of some non-conducting material, such as rubber. This 
is an error. What Dr. Metzenbaum meant was that 
they should wear corsets made of some conducting 
material, such as copper. 



A writer in Power states that if there is any place 
on the ordinary steam engine where the ignorant fac- 
tor of safety is overdone — surplus iron and strength — 
it is in the pillow-blocks and never in the flywheel, as 
it costs much money to get it in the latter place, and 
little or none to get it in the former. Consequently 
America is suffering by the continual wreckage of fly- 
wheels. Most of the wrecks of the above character 
are of wheels operated by single or tandem engines. 



The Year's Nobel Prizes. 

The Nobel prizes were distributed on December 10 
by King Oscar of Sweden. The recipients were; 

In physics, Prof. Lenard, of Kiel University, for 
researches into cathode rays; in chemistry, Adolph 
von Boyer, professor at the University of Munich, for 
researches relating to the evolution of organic chem- 
istry and the development of the chemical industry; 
in medicine, Prof. Robert Koch, of Berlin, for re- 
searches looking to the prevention of tuberculosis;^' 
and in literature, Henryk Sienkicwicz, the Polish 
novelist. Baroness von Sutter, of Austria, was ad- 
judged the winner of the Nobel Peace Prize. The 
Baroness for many years has been prominent in in- 
ternational movements looking to the peace of the 
world. She was one of the Austrian delegates to the 
International Peace Congress held at Boston last year. 



I Continued prosperity in the United States is having 
a marked effect on immigration. For the year ending 
June 30, 1905, the total was 1,027,421— the first year 
in which a full million was exceeded. 
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THE GAS PRODUCES FOR HEATING PROCESSES. 

(Continued from page 50-}.) 
this producer, the ashes being held in a large basin of 
water, which forms an effectual seal, preventing the 
generated gases from escaping. A steam blower cre- 
ates an artificial draft for burning the coal, and at 
the same time sends in enough steam to enrich the 
gas, keep down the temperature of the fire, and soften 
the clinkers. The quantity of gas made is accurately 
controlled by the amount of steam turned on the 
blower. 

On top of the producer is located a water-sealed auto- 
matic feed, for spreading the coal evenly and regular- 
ly over the entire burning area. Upon the continuous 
and accurate operation of this feed a large measure of 
the success of the producer depends. 

It is obvious that if the fuel bed can always be kept 
in the same condition as regards temperature, depth 
and density, the gas produced will be constantly uni- 
form. The paramount factors in maintaining uniform 
conditions in the fuel bed are first, the constant and 
even feeding in and spreading of the coal; second, the 
constant and even agitation of the fuel and ash bed; 
third, the constant and even removal of the ashes; 
and fourth, the even blowing of the entire fuel bed. 

The quality of the gas, the perfection of the pro- 
ducer, and the economy of its operation depend almost 
entirely upon the degree of efficiency attained in these 
four operations. 

With this end in view three at least of our leading 
manufacturers are spending considerable money in ex- 
tensive experimenting. One of them is now offering 
a producer that, it is claimed, will perform all of these 
vital operations automatically and hence with a degree 
of perfection quite beyond anything heretofore ob- 
tained. In the ordinary old type of producer, the coal 
is hand fed and hand spread (if spread at all), the 
fuel and ash beds are hand poked every few hours (de- 
pending upon the faithfulness of the operator), the 
ashes are removed every 24 to 36 hours, and the blower 
hood is so designed as to make an even distribution of 
air throughout the producer impossible. 

"With our best producers, however, even though they 
are but partially automatic, great economies in numer- 
ous industries have been effected — the fuel bill often 
being cut down one-half and the capacity increased 
one-third. 

How are such economies possible? 

In the first place, in direct firing with solid fuel, 
combustion is always imperfect, often over fifty per 
cent of the energy of the coal passing up the chimney 
in the form of incompletely burned gas and heat to 
create the necessary draft. Accompanying this is the 
indrawing of a large excess of cold air through the 
grates, "to make the fire burn." Then there is a waste 
of coal through the grates with the ashes; the loss by 
radiation is very large, and finally, in applying the 
heat, it is usually impossible to distribute it to the 
exact places where required. 

In the second place, the labor necessary for handling 
the coal at the various furnaces is a costly item. 

In the third place, a direct coal fire is difficult to 
control; at times more heat will be produced than can 
be utilized, while at other times the heat will fall far 
short of the required amount. 

Finally, whenever a plant is shut down, whether 
every night, only for an hour, or for a day or two, 
there is always a great waste in banking the fires and 
firing up again. 

Contrast this with the conditions when a modern 
gas producer is used. 

In the first place, in a properly-arranged gas fur- 
nace there is perfect combustion, so that small allow- 
ance need be made for loss of fuel value. This is a 
noteworthy fact, and calls for emphasis. All the coal 
put into a good gas producer is wholly converted into 
gas and ashes, so that all available heat in the coal is 
utilized, except a small radiation loss. Moreover, the 
air used for combustion is not cold, but is already 
raised to a high temperature by means of regenerators, 
which thus conserve nearly all of the otherwise wasted 
heat of the furnaces. In the case of melting furnaces, 
this feature alone means a saving of 50 per cent. There 
is, then, no loss of coal through the grates, and the 
heat lost by radiation from the producer and flues is 
a very small item. Moreover, the heat from the burn- 
ing gas may be applied at the very point where needed. 

In the second place, the coal is all received and 
handled at one point, thus greatly reducing the labor 
bill. 

In the third place, a producer-gas fire is always 
under perfect control, allowing accurate regulation of 
the heat to meet the changing requirements of the 
furnace. 

Finally, if the plant is. shut down over night, or 
even over Sunday, there is practically no loss. It takes 
but a few minutes to get up the required amount of 
heat, even when the producer has been idle for two 
or three days. 

But what are some of the figures gained by actual 
working experience? 



In rolling mills with direct firing, about 300 pounds 
of coal per gross ton of finished product are required 
in the heating furnaces; with producer gas, only 122 
to 150 pounds are needed. 

In melting glass under the old method, one pound of 
coal was required for each pound of glass; with pro- 
ducer gas, the same results are obtained with one-half 
pound of coal per pound of glass. 

Formerly, in steel works one ton of coal was con- 
sumed in melting one ton of iron, and 1,500 pounds of 
coal per ton of iron are still required with direct coal 
firing. With producer gas, but 600 to 800 pounds of 
coal per ton of iron are needed. 

But fuel economy is not the only advantage to be 
derived from producer gas. Its use often greatly in- 
creases the output of a given plant, and provides fa- 
cilities for accomplishing results that would be impos- 
sible with solid fuel. 

A producer has recently been installed for lime burn- 
ing, resulting in an increased capacity of 30 per cent 
and a decrease in the cost of fuel of 38 per cent. 

The comparison of producer gas with other forms 
of fuel is easily made. 

In the manufacture of illuminating gas, a large 
amount of waste is unavoidable, and it is necessary 
to make a certain proportion of by-product, or oil must 
be used for enrichment. This practically puts illum- 
inating gas entirely out of consideration. 

In the limited regions where natural gas is very 
cheap — say, 514 to 6% cents per 1,000 feet — coal must 
be low in price — $0.75 to $1 per ton — in order that pro- 
ducer gas may successfully compete with natural gas. 
But since slack coal can be used advantageously in 
the best producers, it is not an impossible proposition 
even in the natural gas regions. 

If oil and producer gas could be fired with equal 
economy, then oil at one cent a gallon would be as 
cheap a fuel as producer gas made from coal at $1 per 
ton; at $2 per ton for coal, the value of oil would be 
1.7 cents per gallon. But oil, as a rule, cannot be fired 
with more than one-half the economy of producer gas; 
hence, producer gas made from coal at $2 per ton would 
be as economical as oil at one cent per gallon. The 
present price of fuel oil in the neighborhood of New 
York city is from 3 cents to 5 cents per gallon. 

From these figures, the manufacturer can easily de- 
cide which fuel would be most economical for him in 
his locality. 

The following is but a partial list of the many lines 
of business to which producer gas is being adapted 
with marked economy, and usually with largely in- 
creased capacities: Heating iron and steel in rolling 
mills and steel works of all descriptions; smelting and 
refining zinc, lead, copper, and all metalliferous ores; 
manufacturing lime, sewer pipe, pottery, brick, etc.; 
in chemical works, for heating the retorts, stills, roast- 
ing floors, boiling kettles, and evaporating pans; in 
enameling and japanning ovens, paint works, etc.; for 
heating and welding in locomotive works, boiler works, 
pipe mills, variety iron works, and railroad repair 
shops; in brass and copper mills, plate mills, malleable 
iron works; in spring works; in ore roasting and the 
manufacture of phosphates, soda ash, carbons, etc. ; 
in sugar refineries, ship-building establishments, the 
manufacture of carriages, and the making of glass. 

From a position of relative unimportance, the gas 
producer is thus being brought to a high state of effi- 
ciency, and shows itself to be of such value in so many 
lines of manufacture, that it would be hard to find a 
subject of wider or more practical interest. 
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The Current Supplement. 

An article on the excavations of Delphi by the Paris 
correspondent of the Scientific American, splendidly 
illustrated, opens the current Supplement, No. 1564. 
Among the articles of practical interest may be men- 
tioned one on Amalgams; Their Composition, Proper- 
ties, Preparation, and Uses, and another on Old-Fash- 
ioned Weather Glasses. John Richards' article on 
simple steam turbine engines is concluded. Louis A. 
Hicks writes instructively on reinforced concrete con- 
struction. Rough casting, or as it is sometimes called, 
slap-dashing, is made the subject of a good article. 
Despite the improvements made in recent years in 
apparatus for saving life and making respiration pos- 
sible in mines and conflagrations in general, the num- 
ber of lives saved by the use of such apparatus is 
lamentably small. A new type of respiration appar- 
atus, which is supposed to overcome many of the diffi- 
culties experienced heretofore, is called the pneumato- 
gen, which is the invention of mining experts. This 
apparatus is exhaustively described. S. F. Emmons 
continues his historical review of the theories of ore 
deposition. One of the most thorough tests of the Edi- 
son iron-nickel accumulator that has ever been made 
was conducted by the well-known electrical engineer 
M. U. Schoop. The results of his investigations are 
published, and constitute a most valuable contribution 
to the literature of the storage battery, The usual 
Science Notes and Trade Notes are also published. 



Observations of'Sunspots. 

To the Editor of the Scientific American : 

In reference to your article about sunspots in a re- 
cent number of the Scientific American, the following 
may be of some interest. 

On the afternoon of Sunday, November 12, I happened 
to notice the sun as it was gradually sinking behind a 
hill. It was just enough obscured in haze, so that I 
could look at it without inconvenience. As I looked, a 
scarcely visible speck in the red orb of the sun caught 
my eye. I thought it was a delusion, but as I scru- 
tinized the sun for fully five minutes and the speck 
remained, I realized that this insignificant dot was an 
immense sunspot. It was oblong in shape and about in 
the center of the sun's disk. 

I watched the sun with much interest until it dis- 
appeared, for, in all probability, I will never again see 
a sunspot with my naked eyes. Irwin A. Hall\ 

Easthampton, Mass. 



Preserve Niagara Falls. 

To the Editor of the Scientific American: 

I have just mailed a letter to our Congressman, 
Henry T. Rainey, urging him to give earnest aid to 
the restoration and preservation of Niagara Falls. 
Nothing would help more to convince the national Con- 
gress of the necessity of this work than a carefully 
and concisely prepared exhibit, showing the amount 
of water withdrawn from the Falls by the grants so 
far made. 

Here in the West we believe that the power plants 
so far constructed should be condemned and settle- 
ment made with the corporations and after that Ni- 
agara River from Lake Erie to Ontario be converted 
into a public park for all time to come. Your articled 
published from time to time have been of great in- 
terest. Isn't it possible to prepare some sort of data 
covering this clearly and place it before each senator 
and representative? E. K. Blair. 

Waverly, 111., November 29, 1905. 



Lubricating the Underwater Surface of Ships. 

To the Editor of the Scientific American: 

I would like a little space in your paper to put a 
few thoughts before those who may have an oppor- 
tunity of testing them as to improvements in ships 
to make them get more quickly through the water. 
The friction between the sides of the ship and the sea 
must waste a great deal of power. The fish has a 
glutinous coating which I suppose lessens the clinging 
of the water to its surface. In many cases of friction 
the application of ball bearings reduces the power 
required otherwise to be used. An air bubble is a 
perfect sphere and if sufficient of them could be in- 
troduced at the lowest point upon the ship's surface 
they would act as friction rollers until the surface was 
reached. 

It would be possible to use a pipe passing down 
the bow and along the keel, perforated with many 
holes, and supplied by a force pump with air. As the 
air escapes it will rise against the skin of the ship 
and follow to the surface, acting theoretically as 
friction rollers. 

Or if a jet of kerosene oil was thus distributed it 
would kill the barnacles and growths that soon adhere 
to the iron, and make a coating that would answer 
for the fish's coat of slime. Two or three times a day 
would keep the surface oiled. D. B. 

December 8, 1905. 



A Panama Canal With Locks, 
To the Editor of the Scientific American: 

As another solution to the Panama Canal problem, 
I would suggest the following: First, build a lock 
canal; the locks to be built of steel, somewhat on the 
plan of a floating drydock, but having gates at each 
end. The under part of the locks to be caissons, such 
as used in bridge pier building. Thus, by using the 
well-known process of compressed air and undermin- 
ing, the locks could be gradually sunk to sea level. 
Dredging could be carried on. in all the different levels 
at the same time without interfering with traffic pass- 
ing through the canal, the locks being removed as the 
different levels attain the desired depth. I should 
think locks 700 feet in length, 80 feet wide, and 65 
feet in depth over the sill would accommodate the 
largest vessels that would probably pass through the 
canal before the sea-level depth was attained. I 
do not think such locks would be as expensive to 
construct as masonry ones would be, and after the 
completion of the canal they could be rebuilt into 
f jating drydocks, or the material in them disposed of 
lor other uses, thus saving a considerable expense. 

By this plan, a lock canal could be built probably 
much quicker than by using masonry or concrete 
locks, and by the use of powerful dredges, its transi- 
tion to a sea-level one would be a matter of both less 
time and expense than by some others proposed. 

Indiana, Pa., November £5, 1905. Edward Rqwe, 
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THE TURBINES OF THE " CARMANIA." 

The triple-screw turbine-driven steamship "Car- 
mania," of the Cunard Line, which has recently com- 
pleted its maiden voyage to New York, is a sister 
ship to the "Caronia," and identical with her in 
everything outside of the engine room. As we de- 
scribed the "Caronia" fully in our issue of March 11, 
1905, when we gave illustrations of the passenger ac- 
commodation of the vessel, it will be sufficient for our 
present purpose to recapitulate briefly the leading 
dimensions and capacity of the new turbine liner. 

The "Carmania," like the "Caronia," was built on 
the Clyde by Messrs. John Brown & Co., a firm which 
as long ago as 1867 built the "Russia," the first of the 
screw-propelled Cunarders to sail to the port of New 
York. The same firm has in hand one of the two 25- 
knot, 43,000-ton liners which are being built by the 
same company and will be placed in service early in 
1907. The dimensions of the "Carmania" are as fol- 
lows: Length on deck, 672 feet 6 inches; beam, 72 
feet 6 inches; molded depth, 52 feet; depth from 
keel to roof of navigating bridge, 90 feet; depth from 
keel to top of funnel, 144 feet; depth from keel to top 
of masts, 205 feet. With full load the great ship draws 
33 feet 3^4 inches and displaces 30,918 tons. She 
accommodates 300 first-class, 326 second-class, 1,000 
third-class, and 1,000 steerage passengers. Add to 
this a complement of officers, engineers, and crew of 
710, and we get a total of 3,336 souls that can be 
housed, fed, and comfortably transported. This is 
the population of many a thriving and well-equipped 
city in the United States that calls itself populous. In 
spite of the great displacement of these ships, they 
have a coefficient of fineness of less than 0.7. In the 
25-knot ships the coefficient will be 
not very much over 0.5. 

The sister ship "Caronia" was com- 
menced and completed within the re- 
markably short time of nineteen and 
one-half months; the "Carmania," be- 
cause of the novel conditions intro- 
duced by the installation of the tur- 
bine, took slightly longer. She was 
begun February 29, 1904, and launch- 
ed February 21, 1905. In the con- 
struction of the "Carmania" 12,000 
tons of steel and 1,800,000 rivets were 
required. Many of the plates are 1% 
inch thick, 32 feet long, and 5% feet 
in width. The keel plate is 5 feet 
deep and over 1 inch in thickness, 
and in the framing each fifth frame, 
in the machinery and boiler compart- 
ment, and each sixth frame forward 
and aft, is of web section, built up of 
%-inch plates 30 inches in depth. 
The shell plating, for the most part, 
is 1 inch in thickness. The passenger 
accommodation is identical with that 
of the "Caronia," which has already 
been fully described in this journal. 

Interest in the "Carmania" cen- 
ters, of course, in her engine room; 
for although the Allan Line steam- 
ships "Virginian" and "Victorian" 
have been running now for many 
months with turbine engines, the lat- 
ter are small compared with those of the new ships, 
being of about 10,000 horse-power, whereas those of the 
"Carmania" on the trial trip developed nearly 25,000 
horse-power. The great size of the turbines, and the 
necessity of familiarizing the staff with their con- 
struction and operation, led the builders to make a 
set of three screw marine turbines of 8,000 horse- 
power. A shop was set apart as an experimental 
station, in which the turbines were erected together 
with a full equipment of condensers and auxiliary 
machinery. The turbines were coupled to dynamos 
whose efficiency had been accurately determined, and 
thus it was possible, during the many months that the 
plant was under test, to gather a large amount of most 
valuable turbine data. Experiments were also car- 
ried out to determine the best form of stiffening for 
the big turbine casings, to prevent distortion due to 
high-temperature steam. The result of the careful ex- 
perimental investigation was shown in the very suc- 
cessful maiden trip to this port, on which the "Car- 
mania" had to contend with extremely heavy gales 
for practically the whole voyage. As compared with 
the reciprocating engines of the "Caronia," it is found 
th it there is a saving of weight in the turbines of about 
live per cent. This is very much less than has been 
pcpularly supposed, although engineers have well un- 
derstood that the saving would not in the larger tur- 
bines reach a very high figure. In the "Caronia" the 
boiler pressure is 210 pounds, in the "Carmania" it is 
195 pounds per square inch. Steam pressure at the 
engines is 200 pounds in the reciprocating engine, and 
150 pounds in the turbines. To insure the full ad- 
vantages in economy of the turbine, it is necessary to 
have a very high vacuum; and hence the 27,030 square 
feet of condensing surface in the "Caronia" is increased 



to 32,436 square feet in the "Carmania," while the ca- 
pacity of the centrifugal pumps is increased 100 per 
cent. 

The turbine machinery consists of three turbines, 
one to each propeller shaft. The high-pressure turbine 
is in the center, with a low-pressure turbine on each 
side of it. Adjoining each low-pressure turbine is a 
surface condenser. The high-pressure turbine is about 
8 feet in diameter, and the low-pressure turbines are 
about 14 feet in diameter. The turbine blades, of 
which there are 2,115,000, vary in length from 2 to 
10 inches. At the forward end of the low-pressure 
turbines, on the same shaft and within the same cas- 
ing, are two turbines, or turbine rotors, for driving the 
ship astern. The total length of the comtined ahead 
and astern turbines and their common casing is 36 feet. 

From this description it will be seen that the turbine 
machinery of the "Carmania" is built on an imposing 
scale. In fact, the first impression, as one enters the 
engine room, is that he is facing three steam boilers, 
covered with Russia iron casing. As a matter of fact, 
the turbine equipment, with its necessarily large num- 
ber of pumps and auxiliaries, occupies not much less 
space than the reciprocating engines of the "Caronia." 
The weight of each of the low-pressure turbines in the 
"Carmania" is 340 tons. The casings of the turbines 
are split longitudinally, and in order to lift the upper 
half for inspection, it has been necessary to install 
special lifting gear, which consists of a pair of mas- 
sive crossheads, one at each end of the casing, to each 
of which is. attached a heavy vertical screw, and worm- 
wheels and gear driven by an 18-horse-power motor. 
The total weight of the upper half of the low-pressure 
turbine casing is 98 tons, and of the high-pressure cas- 



place. We may mention in conclusion that should the 
"Carmania" be taken up by the British navy as an 
auxiliary cruiser, she would carry twelve quick-firing 
guns of large caliber. Moreover, two sets of steering 
gear are provided, one for ordinary navigation, and a 
duplicate set placed below the waterline, in agreement 
with Admiralty specifications. 




Trial Speed, 20.5 knots. nisplaceiii ent, 30,918 tons on 33 feet 3 inches draft 
THE NEW TRIPLE-SCREW, TURBINE LINER " CARMANIA." 



ing 45 tons. The starting platform is located at the for- 
ward end of the engine room, at about the level of the 
top of the turbine casings. The main throttle valve, 
which serves all three turbines, is shown in our illus- 
tration in the front of the platform, and in the cen- 
ter are shown two of the three sets of controlling 
levers, the center one being for the high-pressure tur- 
bine, and the two outer sets for the low-pressure tur- 
bines. High-pressure steam is admitted to the forward 
end of the high-pressure turbine and exhausts at the 
after end, from which it is led back into the forward 
end of the low-pressure turbine, and after passing 
through the blades, exhausts at their after end into the 
two condensers. The two go-astern turbines at the 
after end of the low pressures run normally in vacuo, 
and do no work. When running astern they are fed 
live steam direct from the main throttle. 

Each of the three propellers is three-bladed, the 
blades being of the coarse pitch and large area which 
have been found best adapted for turbine service. They 
are only 14 feet in diameter, or say about 63 per cent 
of the diameter of the propellers of the "Caronia." 
They are driven at an average speed of 180 revolu- 
tions to the minute, which is by far the lowest pro- 
peller speed yet attempted with turbine engines. Ex- 
cept for their larger size, as described above, the con- 
densers are of the ordinary cylindrical type. They 
are fitted with double-cylinder dry-air pumps, with a 
view to obtaining the fullest possible vacuum. 

Governors are fitted to each of the turbines, and they 
are so adjusted that any increase beyond ten per cent 
in the revolutions of any of the turbines shuts off the 
steam until the revolutions fall to the normal speed. 
There is also an emergency governor provided, which 
entirely stops the turbines should any racing take 



The Effect of Colored Light on drain. 

According to the experiments which have been re- 
cently made in France by J. Dumont, the different 
rays of the spectrum have a variable effect in the 
amount of nitrogen which is produced in the grains of 
plants, and this effect is strongly marked. Since the 
researches of Laurent, Marchal, and others, we are 
aware that light is necessary for the formation of al- 
buminoids in the case of plants and the most refrangi- 
ble rays are the most active in this respect. To show 
this action more clearly M. Dumont wished to observe 
the growing plants during the whole period of forma- 
tion of the grains, after the flowering. He operates 
upon wheat which is cultivated in the vegetation boxes 
of the Grignon experimental farm. The plants grew 
under the best conditions, and were of regular growth 
at the beginning of the tests. As soon as the fecunda- 
tion was accomplished he placed a series of box frames 
about the plants. The sides and the tops of the boxes 
were provided with colored glass. Means were pro- 
vided for giving a good ventilation to the plants and 
prevent overheating. The surface of ground covered 
was about 800 square inches. Every week a number 
of heads were taken out so as to see the development. 
The wheat ripened normally in all cases, but it was 
found that the different colored glasses had a marked 
effect upon the composition of the 
grains, and the percentage of nitro- 
gen and albumen which they con- 
tained. The colored glasses used were 
as follows: Blue, black (dark bis- 
tre), red, green, besides the free 
plants used as a check upon the re- 
sults. The percentages of nitrogen 
in the grains corresponding to the 
above glasses are 2.13, 2.54, 1.91, 2.74, 
2.08. For the albumen we have 13.31, 
15.87, 11.94, 17.12, 13.00. The free 
plants given in the last figures show 
a normal constitution, while the dif- 
ferences are striking for the colored 
glasses. The green glass shows the 
highest percentage of nitrogen, or an 
excess of 66 per cent, then come the 
black, the blue and the red. These 
results show that the radiations 
which have the greatest effect upon 
the presence of the albuminoids in 
the wheat grain are those which act 
the least upon the chlorophylian 
function. All the tests were made 
with the same variety of wheat (Ja- 
phet wheat) and under identical con- 
ditions of soil and fertilizer, so that 
the results appear to be certain. We 
must not omit to state that all the 
grains were found to be formed as 
usual and their germinating power 
was not affected. Upon 100 plants, 
there were 92 germinations with the free plants, 94 
with the black glass, 97 for the red and 99 for the blue 
and green. The author proposes to make further re- 
searches upon other plants. 

■ i » > ^ 

Watt did not, of course, invent the steam engine, but 
he improved it so greatly as to become practically the 
father of modern steam engineering. He devised the 
separate condenser, the jacketing of the cylinder, the 
admission of steam to each side of the piston alter- 
nately, the steam-engine indicator, the ball governor, 
the poppet valve with beveled seat, the throttle valve, 
cross-heads and guides, the coupling of two engines to- 
gether, and the water gage. He also suggested cut-off 
at quarter stroke as being the most economical. He 
found the steam engine of small power and limited use- 
fulness owing to its disproportionate size and extra- 
ordinary consumption of fuel. He left it a complete 
machine, fit to be a potent element in the industrial 
development of the world. 

This is the epitaph on Watt's monument in West- 
minster Abbey: 

"Not to perpetuate a name, which must endure while 
the peaceful arts flourish, but to show that mankind 
have learnt to honor those who best deserve their 
gratitude, the king, his ministers, and many of the 
nobles and commoners of the realm raised this monu- 
ment to James Watt, who, directing the force of an 
original genius, early exercised in philosophic research, 
to the improvement of the steam engine, enlarged the 
resources of his country, increased the power of man, 
and rose to an eminent place among the most illus- 
trious followers of science and the real benefactors of 
the world. Born at Greenock, MDCCXXXVI. Died at 
Heathfield, in Staffordshire, MDCCCXIX." 
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Starting-Platform Showing Main Throttle and Turbine 
Control Levers. 



Diagram Showing Arrangement of Turbines and 
Condensers. 



Forward Bearing of High-Pressure 
Turbine Shaft. 




View Looking Forward, Showing After End of Turbines, With Starboard Turbine 14-inch Shaft to the Bight. 





Forward End of Starboard Low-Pressure Turbine Showing Cross-Head and Guides 

for Lifting the Casing. 

THE TURBINES OF THE " CARMANIA." 



High-Pressure Propeller Shaft and After Face of High-Pressure 
and Port Low-Pressure Turbine. 
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SINGLE AND MULTIPLE ANIMALS. 

BY J. CARTER BEARD. ' 

It is quite natural for persons who have given no 
special thought to the subject to believe that it is im- 
possible to breathe without lungs, feel without nerves, 
move without muscles, distinguish light from darkness 
without eyes, manifest any intelligence without a 
brain, eat without a mouth, and digest food without a 
stomach, and yet by far the greatest number of ani- 
mals do all these things, besides producing young, quite 
as unfailingly as we ourselves do. 

These unicellular organisms exist as separate and 
independent units of life in water, in blood, and in the 
intestines of animals. 

Their number is indeed so enormously great, and 
their increase so rapid in sea water, that modern sci- 
entific writers upon the subject say that the basis of 
all life in the modern ocean is the micro-organisms of 
the surface. Modern microscopical research has shown 
that the one-celled plants and the one-celled organisms 
that feed upon them are so abundant and prolific, that 
they meet all demands and supply the food of all crea- 
tures that are used for food by all the larger forms of 
marine animals. The most completely representative 
form of the unicellular type is AmcEba, a sort of a 
Diogenes among animals, that dispenses with every 
means possessed by other living creatures for per- 
forming the processes necessary for 
the life of an animal. Not only is this 
minute drop of that infinitely complex 
substance called protoplasm without 
parts or organs, but it has not even 
any proper shape, being continually 
changing its contour, and in the sim- 
plest varieties lacks what every other 
living product of nature possesses, 
some kind of a firmer external sur- 
face, crust, hide, or shell, as a protec- 
tion from external injuries, so that it 
eats by pushing its semi-liquid sub- 
stance against its food and immers- 
ing it in its body, and moves forward 
by protruding part or parts of itself 
and flowing into them. 

It avoids obstacles and shuns strong 
lights in its progress, as if it had the 
use of eyes; it responds unmistakably 
to chemical or to mechanical stimula- 
tion, by means of which its movements 
may be checked or changed; in all of 
which it shows irritability, which is 
an unmistakable evidence of some sort 
of sensation. 

Last, though by no means least, it 
absorbs oxygen and gives out carbon 
monoxide, which is, of course, nothing 
else but breathing. 

But while such a large proportion of 
unicellular organisms live free and in- 
dependent lives, others exist as com- 
ponent elements of higher unities, and 
as such constitute the multicellular 
and more complex plants and animals. 
In these the many-sidedness of func- 
tion is lost, or at any rate in abeyance, 
and that in exact proportion to their 
degree of subordination. Certain 
sorts predominate in contractility, 
others in irritability, others in secre- 
tion, others again in storage, and so 
on. Thence arise muscle cells, nerve 
cells, glandular cells, fat cells, and the 
like. 

But while this building up of ani- 
mals from living cells has long com- 
manded the study and the investiga- 
tion of our greatest and most profound students of 
physiology, the development of composite animals from 
those so built up, compound aggregates of complex 
creatures, has not, the writer believes, received as a 
general subject any adequate attention from men of 
science. 

The habits of certain social insects, ants, bees, and 
termites, tend to so intimate a relation of the members 
of one hill or hive as to suggest an organic whole 
governed by one intelligence or instinct, and composed 
of parts each of which is in turn made up of smaller 
units, and each of which has its special office to fulfill. 
Both bees and certain species of ants have the habit 
of temporarily clinging together in masses, forming 
one body of all the members of the community. The 
Suaba ant of South America collects in large globular 
masses when overtaken by a flood of water, and floats 
upon the surface. Belt tells us that he has seen 
temporary nests of this ant formed entirely of mem- 
bers of the community, in which were galleries and 
chambers where were sheltered the young and their 
attendants. 

In examining the pebbles, seaweed, and other flotsam 
and jetsam left by the retreating tide, little globular 
bodies of a red or a yellow color may be often dis- 
cerned, fastened to some aub-aquatlc object, perhaps 



in a pool among the rocks. These bodies, one of 
which may be seen in Pig. 6, are furnished with two 
projections. Through one of these necks the sea squirt, 
as it is called, takes in water that after it has passed 
through the meshes lining the interior of the body, 
which strain out the minute creatures contained, is 
ejected from the other tube. The promptness with 
which these sack-like creatures spurt out the water 
inside of them, when they are touched, has given them 
their name of sea squirt. 

Simple in structure and low in the scale of ani- 
mated existence as sea squirts, or ascidians, appear to 
be, they are placed by systematic naturalists among 
the vertebrata, and have even a still lower tribe of 
creatures interposed between them and the inverte- 
brates. As first observed by Kovalevsky in 1866, a 
number of species of this class of animals start out 
with a promise of reaching a point high in the ranks 
of living creatures, but afterward turn about and de- 
generate into an adult condition displaying very little, 
if any, resemblance to the vertebrates among which 
they began life. 

The young sea squirt is not unlike the tadpole of a 
frog (see Pig. 5 in the illustration) being when it 
leaves the egg provided with a sort of backbone of 
gristle called a notochord, and above this a spinal 
cord, and possessing at the forward end of the bulb- 




in turn does the same, until a large colony is formed, 
consisting of sea squirts fixed upon bases or roots com- 
mon to the whole group. 

Attached to large stones or seaweed are often to be 
found translucent, jelly-like masses, investing what- 
ever surrounds them with a glairy coat of various 
hues of orange, yellow, blue, purple, green, or gray. 
These things are as inert as are sponges, requiring a 
strong magnifying power to detect the currents of 
water that play about minute apertures in their sur- 
faces; they belong to the group called compound sea 
squirts, in which the integument or skin, while com- 
mon to all of the colony, is fused and united into a 
featureless envelope, inside of which are imbedded a 
number of sea squirts snuggled together about a cavity, 
into which the various ducts of their bodies open. 
If in our examination of one of these masses of gelatin- 
ous matter we cut it up, we find that the apparently 
single animal is really a commonwealth of individuals 
bound together by indissoluble and vital ties. Bach 
of the starlike markings that appear is a family, each 
group of stars a community. Individuals are linked 
together into clusters, clusters are combined into sys- 
tems. Bach individual has its own life interests, but 
also must share in the operations which relate to the 
interests and well-being of the mass. Anatomical in- 
vestigation alone can show us the wonderful inter-re- 
lation and the complexity of organism 
exhibited by these compound ascid- 
ians. A figure showing the regular 
forms often assumed by the animals 
in their grouping may be seen at Nos. 
2 and 3 in the illustration. The most 
remarkable of the ascidians or sea 
squirts is without doubt the Salpa. 
These pelagic animals are as trans- 
parent as glass. Their structure and 
their life history are complicated. In 
the latter there is an alternation of 
generations. There are asexual forms 
or "nurses," from which there grows 
out a long ventral stolon or cord. This 
stolon is segmented into a chain of 
sexual buds, and the whole chain set 
free moves as one animal. (See Pig. 
7 in the illustration.) As the in- 
dividuals become mature they separ- 
ate from each other, and we have the 
extraordinary spectacle of a compound 
organism breaking up into separate 
individuals. Bach of these polyps 
produces an ovum, which after ferti- 
lization develops into an embryo and 
into an asexual form. 



1. Typical hydroid, Monocaulis pendula. 3. Compound ascidian, Botrillus. 3. Compound ascidian, 

Amarueium. 4. Stalked ascidian, Boltenia pedurumlata. 5. Tadpole of sea squirt. 

6. Mongula manhattensia. 1. Chair of Salpa. 



SINGLE AND MULTIPLE ANIMALS. 

ous-shaped body proper organs of hearing, sight, and 
so on, with a mouth, gill clefts, and a brain, and at 
the other a long tail with which to propel itself for- 
ward. If you happened to be unacquainted with its 
subsequent transformations, you might from its ap- 
pearance fancy that it must develop into some kind 
of a backboned animal, as highly organized at least as 
say a frog. Instead of doing this, however, a com- 
plete retrogression soon sets in. Projections furnished 
with sucking disks grow from its body, which fasten 
it permanently to the first support it encounters; 
both head and tail disappear together with notochord. 
spinal cord, brain, and it becomes the mere leathery 
bag known as a sea squirt. 

All sea squirts do not degenerate to such an extent, 
and even among those that do, a number of species 
exist during their whole lives as separate and dis- 
tinct individuals. Others, however, although they re- 
semble the solitary species in structure, are united 
as parts of a plant growing upon a stalk, as seen in 
Boltenia pedunculata (Pig. 4). Each individual has 
its own heart, respiratory system, and organs of nutri- 
tion, but is inseparably united. Following this in 
exhibiting a still closer inter-relation are the social 
sea squirts, in which the parent sends out a root-like 
process bearing upon its extremity an individual that 



A Curious Industry. 

Very often while the busy world is 
tearing along seeking fortunes in wide 
and well-known fields, hidden away 
quietly there is some modest little in- 
dustry going along and bringing in 
a nice little sum to the sharp mind 
that has known how to seek wealth 
in untrodden or little-known paths. 
Among such out-of-the-way enter- 
prises we may mention a curious ag- 
ricultural industry which is being 
profitably carried on at Varedales, near 
Meaux, Prance. It consists in the 
manufacture of preserved sorrel, 
which is put up in tins or small casks, 
and exported to all parts of the world, 
for use as a culinary and table ac- 
cessory. This industry was started 
at Varedales in the year 1860, but it 
still remains practically unknown to 
the world at large. It requires a motive power of 
about 8 horse-power while a quantity of steam (repre- 
senting 17 horse-power) is also used for boiling and 
cooking purposes. As the water used must be ex- 
tremely pure, an artesian well has been sunk in the 
grounds of the factory, and yields a supply of the 
necessary medium which, like the immortal Bayard, is 
"sans reproche." 

Sorrel can only be grown four years in succession 
upon the same land, which must then be put under 
other crops for about twelve years. Hence the land 
bought up for the purpose covers a superficial area of 
120 hectares (296 acres). When picked (for which 
sixty women are employed) the leaves are conveyed, 
as quickly as possible, to the factory; here they are 
carefully washed by mechanical means, and are then 
well cooked in specially-designed digesters or boilers. 
This interesting industry, which is by no means un- 
profitable, would well repay consideration, as there is 
plenty of room for a much larger trade to be done in 
preserved sorrel — by no means an unpalatable table 
adjunct. 



Two steam turbine sets of 10,000 horse-power each 
are being installed at a Rhenish-Westphalian power 
station, They are the largest in Europe. 
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IS THERE LIFE ON THE MOON? 

There was a time in the history of the earth when 
it had no satellite, when it was not the globe we 
know it now, but a great liquid planet incrusted by a 
shell some thirty-five miles in thickness. That time 
is separated from us by an interval which cannot be 
accurately determined, but which must be measured 
by millions of years at least. In those early days of 
its planetary career, the earth spun on its axis with a 
constantly-increasing swiftness that reduced the day 
to a few hours. When the period of revolution had 
finally dwindled to a bare three hours, a catastrophe 
occurred, one of the most fearful in all celestial his- 
tory. Such was the enormity of the centrifugal force 
of the earth, that five thousand million cubic miles 
of its mass were hurled off into space. In 
that cataclysm our moon was born. 

Strange as its origin may be, the moon 
has still other peculiarities to offer. It is 
the largest of all planetary satellites, so 
large indeed that to the inhabitants of a 
neighboring world it must appear with the 
earth as a marvelously beautiful double 
planet. 

Because it is smaller in mass than the 
earth, the attraction of gravitation on the 
moon is considerably less than it is on the 
earth. If it were possible for one of us to 
journey to the moon and live there, we 
should find ourselves able to accomplish six 
times as much as we can on the earth. "We 
could lift weights six times as heavy, run 
six times as fast, work six times as hard — 
all because the moon attracts bodies with 
but one-sixth the force of the earth. We 
could leap over barns with ease, and run a 
mile at express-train speed. 

Despite the chasm of 253,000 miles that 
separates us from the moon, we know more 
of the physical characteristics of the single 
pallid face which it ever turns toward us 
than we do of the Arctic regions, or of the 
heart of Africa. We have studied, mapped, 
and photographed the great dark plains which were 
once thought to be seas and were accordingly mis- 
called "maria;" the lofty mountain ranges that some- 
times tower 20,000 feet above the seas; and the vast, 
annular craters that pit the moon's aged features. 

Although it once formed part of the earth, the moon 
is different from our globe in many respects. Charred 
by fires long since dead, honeycombed like a giant ball 
of slag, scarred by terrific volcanic upheavals, its tele- 
scopic aspect is anything but cheerful. Craters are 
not uncommon features of the earth; but on the moon 
their number and size are truly astonishing. At the 
lunar south pole these dead volcanoes are so close- 
ly packed together that to Galileo (the first man 
who ever saw the moon through a telescope) they 
seemed like the 
eyes of a pea- 
cock's tail. So 
large, indeed, are 
many of these 
craters, that a 
man standing 
within one of 
them would be 
unable to see the 
surrounding ram- 
parts, because 
they would lie 
below his hori- 
zon. A diameter 
of ten, twenty, or 
even sixty miles 
is not infrequent- 
ly met with in a 
lunar crater. 

Are these crat- 
ers all dead? 
Most astronomers 
believe so, but 
Prof. W. H. Pick- 
ering, of Harvard 
University, has 
recorded a num- 
ber of observa- 
tions that seem to point to the activity of a few of them 
at least. He relies chiefly on the fluctuations in size 
which have been observed in a comparatively small 
crater called Linne. On an old map one observer 
records Linne as a crater of moderate size. A century 
later it is described as a small, round, brilliant spot. 
When modern instruments of precision were invented 
the crater was measured repeatedly, with decidedly 
surprising results. Once its diameter was four miles; 
then it grew to six miles; and now it has shrunk to 
three-quarters of a mile. If this volcano is extinct, 
how comes it that it changes its size so strangely? 
Still another proof of activity is found by Prof. Pick- 
ering in the eccentricities of a gigantic crater called 
Plato, and In dense clouds of white vapor which have 



appeared before his eyes, rising from a tortuous cleft 
known as Schroeter's Valley. So minute have been 
Prof. Pickering's observations that their accuracy can 
not be seriously called into question. 

Granting that a few of the moon's craters are active, 
it follows that they must discharge something into 
space. That something, judged by our earthly vol- 
canoes, must be water and carbonic acid gas. Because 
the pressure on the moon's surface is exceedingly low, 
and because the temperature during the long, cold 
lunar night is probably not far from 460 deg. F. below 
zero, water cannot possibly exist in the fluid state. 
Ice and snow are the only forms water can assume. 

Is there any evidence of snow and ice? Almost 
every crater is lined with white. The lofty peaks of 



lichens thrive in our own Arctic regions, where the 
temperature rarely rises above the melting point of 
ice. Moreover, many bacteria resist the most intense 
cold that we can produce. It may be objected that in 
a single day vegetation cannot grow appreciably; but 
on the moon a day is equal to fifteen of our days, and 
may well be likened to a miniature season. 

The advances which have recently been made in 
selenography by Prof. Pickering show that although 
the moon is not a riotously luxuriant abode, it is any- 
thing but the lifeless orb commonly supposed. It may 
be desolate and cold; but it is not altogether dead. 




THE BUILDING IN WHICH THE EQUATORIAL COUDf IS HOUSED. 

mountain ranges are hooded in white. At the South 
Pole the white glare is almost blinding. What is this 
white sheen? Merely the natural color of the moon's 
wrinkled face, according to most astronomers — snow 
and ice, forming where it should form, according to 
Prof. Pickering. The disappearance and reappear- 
ance of these white spots are admirably explained by 
this theory; for snow and ice would vaporize in the 
long lunar day — equal to fifteen of our days, and con- 
geal again in white crystals as the sun set. 

It has been said that an earthly volcano vomits 
carbonic acid. Conceding that a lunar crater ejects 
water in the form of a vapor and carbonic acid gas, 
is there any reason why life, in its lowest forms at 
least, may not exist on the moon? Prof. Pickering be- 




PHOTOGRAPHIC MOUNTING OF THE EQUATORIAL. 



lieves that he has discovered traces of vegetation. 
There are variable spots on the moon, spots that 
darken after sunrise and gradually disappear toward 
sunset. They are not shadows, for they are most pro- 
nounced when the sun is high in the heavens. They 
appear quickly at the equator, and encroach on the 
higher latitudes after a few days have elapsed. They 
are never seen in the polar regions. It is in these 
variable spots that Prof. Pickering has discovered 
what he considers to be vegetation. Whether he is 
right or wrong, this much is certain: He has explain- 
ed with admirable simplicity a phenomenon that has 
long puzzled astronomers. To offset the objections 
that the temperature of the moon is too low to sup- 
port organic life, it may be answered that certain 



Efllu viography. 

The following translation of a communication on 
effluviology, or obtaining the photographic 
image by the electric effluvium (silent dis- 
charge), presented by the scientist Tomassi 
to the Academie des Sciences on March 22, 
1886, ten years before the publication of 
Roentgen's memoir on the X-rays, may be 
read with interest by those who have not 
been familiar with the earlier researches: 

I have the honor to submit to the judg- 
ment of the academy the first results of my 
researches on the method of obtaining by 
the sole action of the electric effluvium the 
effects realized by the employment of light 
in photography. 

To photograph objects without the con- 
currence of light, or more exactly to effluvio- 
graph them, I have employed the following 
arrangement: Two metallic brushes, ar- 
ranged parallel to each other, are connected 
with the battery of a Holtz machine. A 
gelatino-bromide plate of about the same 
height is placed perpendicularly to the 
brushes in such a way that the plane of the 
sensitive face embraces the borders of these 
brushes, or is very near them in both di- 
rections. When the current is established, 
a pose of a few minutes is sufficient. I have 
no need to record the fact that this opera- 
tion should be conducted in complete darkness. 
There is then nothing further to do than to develop 
the image obtained and fix it by means of the ordi- 
nary processes. This experiment tends to prove that 
the effluvium produces the same effects as the ultra- 
violet rays, that consequently there must be a bond 
between the ,vo extreme parts of the spectrum, and 
that this bon consists of what I will call provisional- 
ly, "electric iays." 

To assure myself that the electric discharge con- 
tains other rays than the actinic rays, I have made 
the following experiment. I placed on a gelatino-bro- 
mide plate a piece of paper impressed as a negative. 
Then I put the whole in a frame. It was enveloped 
in such a way that, after a certain exposure to the 

light, no altera- 
tion was pro- 
duced. I was 
then certain that 
the envelope was 
completely 
opaque; that is, 
that the protec- 
tion against lum- 
inous rays was 
absolute. 

Above the 
frames thus en- 
veloped, 1 pro- 
duced a series of 
silent electric dis- 
charges, of which 
the light could 
not influence the 
sensitive plate 
more than day- 
light. Yet an 
action was pro- 
duced, and the 
image obtained, 
developed, and 
fixed was identi- 
cal with that 
which the action 
of luminous rays would have given. It must there- 
fore be concluded that electric light contains, besides 
the actinic rays, that particular class of rays which 
I have denominated "electric rays," and of which I 
have demonstrated the existence by making use of 
obscure discharges; that is to say, void of luminous 
rays. 




A GLIMPSE OF THE GREAT TELESCOPE. 



Under the ordinary conditions of service, priming 
is produced by suspended matter in the boiler, and 
without regard to the amount of alkaline salts. The 
loss of water and heat through priming creates much 
danger in the boiler from the uncertainty of the height 
of the water and detracts from the power and efficiency 
of the locomotive. 
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A PORTABLE WATER HEATER. 

A very simple portable water heater has recently 
been invented which is intended particularly for warm- 
ing the water in a bathtub or a basin. The heater is 
arranged in the form of a float which floats on the 
water and can thus be moved around to different parts 
of the tub as desired. Our illustration shows the de- 
vice heating a basinful of water. It consists of a 
copper shell or bowl fitted into a wooden ring. The 
latter affords sufficient buoyancy to float the device. 
A gas burner is supported on the float and consists of 
a pipe bent to project into the copper shell. The open 
end of this pipe terminates near the bottom of the 
bowl. At its outer end the pipe is formed with a 
number of perforations which permit an inflow of 
air to increase the temperature of the flame. The 
quantity of air admitted is governed by a sleeve on 
the pipe, which may be moved to cover any desired 
number of holes. A flexible tube connects the burner 
with a gas fixture. The flame of the burner is di- 
rected against the bottom of the copper bowl, heating 
the thin shell to a high degree of temperature. To 
confine the heat within the bowl, several rings of 
coiled wire are placed within, as indicated in the 
engraving. These coils effect a great saving of heat, 




A PORTABLE WATER HEATER. 

so that the water surrounding the heater is raised to 
a high temperature at an economical consumption of 
gas. The value of this device will be particularly 
felt in summer time when the cooking is done ordi- 
narily on a small gas stove instead of a coal range, 
and it is consequently difficult to obtain a supply of 
hot water. With this novel heater a basinful of hot 
water may be obtained in a few moments and at short 
notice enough can be heated for the bath. A patent 
on this improved heater has just been procured by 
Mr. Charles M. Daly, of 538 West 29th Street, New 
York city. 

«-■»»■■» 

A NOVEL SKETCHING DEVICE. 
In the accompanying engraving we illustrate an ex- 
cellent sketching device for the use of amateurs. Two 
forms of the invention are shown — one in which the 
drawing is made directly on the drawing surface, and 




the other in which a pantographic attachment is used. 
The latter is shown in the upper illustration. The 
device consists of a drawing joard which may be fast- 
ened to the edge of a table by means of a clamp. At- 
tached to the drawing board is a wire frame which, at 
its outer end, is bent into a ring to which the eye 
of the artist is applied. The pantographic device com- 
prises a horizontal fixed rod which carries a metal 
plate. The plate is free to move 
laterally on this rod. The upper and 
lower corners of the plate are bent 
over to form bearings for a vertical 
rod. To the lower end of the vertical 
rod a pencil is attached and at the 
upper end a pointer is formed. The 
pointer and the pencil are thus given 
universal movement, and any outline 
traced by the former will be exactly 
followed by the latter. In order to 
make the pointer clearly visible to 
the eye, it is colored red or some other 
bright color. In use the artist rests his head against 
the eye frame, and looks through the eye piece at 
the object that is to be sketched, tracing its outline 
with the pointer as indicated by the dotted line in the 
illustration. This guides the movements of the pencil, 
causing the latter to reproduce on the drawing paper 
the image seen by the eye. The object may be drawn 
larger or smaller by moving it nearer to or further 
from the pointer. The second illustration shows the 
drawing board with the pantographic attachment re- 
moved. Secured to the upper end of the board is a 
piece of transparent fabric stretched tightly over a 
ring. In this instance the artist with his eye 
to the eye frame looks through the fabric at 
the object, and sketches directly on the fabric 
the image intercepted thereby. When complet- 
ed the drawing may be transferred to a paper 
surface, or may be retained on the fabric, which, 
owing to its texture, gives a soft, pleasing ef- 
fect. Mr. C. M. Daly, of 538 West 29th Street, 
New York, N. Y., is the inventor of this novel 
sketching apparatus. 

♦« *'^ 

Brief Notes Concerning Patents. 

A new enterprise now being launched in 
Texas, where it is said eight plants will be 
operated, is the manufacture of a new artificial 
fuel known as "carbonettes," which is really a 
compressed mixture of lignite, such as is found 
in abundance through Texas, and some of the 
cheap by-products of petroleum. It is very hard and 
said to be smokeless, odorless, and dustless and to 
have a calorific value equal to coal from the anthracite 
fields. In cost it is said to represent a great econ- 
omy over coal, as it can be manufactured at and sold 
profitably at a price far below that of coal or wood. 
The principal of these plants will be established at 
G-alveston, where it is expected to build up a large 
trade in supplying fuel for steamers. 

Tobacco smoking is such a common habit that any 
novel way of providing a simple, inexpensive, and ef- 
fective device, by which a cigar or cigarette may be 
quickly and conveniently lighted, is eagerly looked 
for. A recent invention has been patented, which 
may have some advantages. It is called a self-ignit- 
ing cigar. The pointed end of a match is inserted in 
the outer end of a cigar. The match head extends 
Slightly beyond a paraffine coating, applied to the end 
of the cigar. A narrow band of paper is also added, 
for the purpose of protecting the cigar end from dam- 
age when striking the match. This wrapper projects 
beyond the end, and forms a flange and receptacle to 
contain the tip of paraffine. To light the cigar the 
match head is struck upon some rough surface until 
it ignites. This starts the paraffine, which in burning 
ignites the end of the cigar. The burning outlasts 
ths match head, and produces sufficient flame. It is 
a question whether the mechanical aid this device 
affords will be offset by the impregnation of the weed 
with odors of burnt paraffin, the paper wrapper, and 
match — a combined scent likely to be much stronger 
than that of the ordinary match or light now in use. 



another pulley mounted betwesn a similar pair of 
posts. The latter pulley is show.: at the right in the 
engraving. A number of posts are set up along the 
belt line, and carried in brackets fastened to these 
posts are a number of guide pulleys, which support the 
belt. A stationary trolley wire is stretched from end 
to end of the system, and is also supported by brackets 
on the posts. Traveling on this trolley wire is a sim- 




A NOVEL SKETCHING DEVICE. 



SIMPLE MAIL-BOX DELIVERY DEVICE. 

The establishment of the rural free-delivery system 
has created a demand for some convenient method for 
transferring mail from the mail box to the house, and 
vice versa, because these mail boxes must be situated 
along the public highway, which is often some distance 
from the house. One of the most recent inventions 
along this line is shown in the accompanying engrav- 
ing. It consists in a mail box which is carried on a 
trolley wire, and may be moved along this wire to the 
roadside and back to the house, as desired. For pur- 
poses of illustration, only the two ends and an inter- 
mediate portion of the system are shown in the en- 
graving. At the roadside a pulley is mounted between 
two posts which are imbedded in the ground, and an 
endless belt passing about this pulley extends to a 
point adjacent to the house, where it passes around 



SIMPLE MAIL-BOX DELIVERY DEVICE. 

pie carrier, in which the mail box is placed. The car- 
rier is bent around the mail box and bolted to the 
endless belt, so that by turning the crank of the larger 
pulley, one can convey the mail in either direction 
along the trolley wire. Messrs. W. M. Shelton, C. B. 
Manning, and E. R. Cheney, of Gypsum, Kan., are the 
inventors of this improved mail-box delivery device. 

■ *■■»»*■ 

PULLING MACHINE FOR OIL WELLS. 
A patent has recently been granted to Messrs. Will- 
iam A. Worrell and Leslie Fish, of Van Buren, Ind., 
on an improved pulling machine for use in connection 
with the sinking and operation of oil wells. The prin- 
cipal objects of the invention are to provide a portable 
frame which can be readily taken from one well to 
another, with means for pulling and for lowering the 
rods and tubes and means also for simultaneously low- 
ering a tube and raising another in position to be 
lowered into the well. Our illustration shows a longi- 
tudinal section through the machine which has been 
raised to operative position. The main frame, A, 
carries a movable extension, B, which normally occu- 
pies the position shown in broken lines, but may be 
extended to lift long pipes by means of a rope passing 
over the pulley, D. The latter is carried by the main 
frame and the screw eye to which the rope is attached 
is threaded into the extension beam. When raised, 
this beam is held by a bolt in the main frame, which 
engages a slot in the end of the beam. The machine 




PULLING MACHINE FOR OIL WELLS. 

is normally carried on wheels, G, but when in use is 
tipped up on end and supported by guy wires, as illus- 
trated. The pipe is raised by a rope passing over the 
pulley, G, and attached to the drum shaft at the lower 
end of the main frame. This shaft carries a brake 
wheel and two cable drums, E and F. A metal band 
is passed around the brake wheel and may be tight- 
ened by depressing a lever. The cables on the drums, 
E and F, are preferably wound in opposite directions, 
so that the unwinding of one will wind up the other. 
A team of horses is attached to one of the cables, so 
as to turn the drum shaft and draw out the pipe. 
When a coupling is reached, this is uncoupled and 
the pipe is lowered to the ground under control of the 
brake. A pawl on the main frame engages a ratchet 
on ' ..he drum shaft and prevents the pipe from falling 
back into the well in case any of the cables breaks 
while the pipe is being raised. 
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RECENTLY PATENTED INVENTIONS. 
Electrical Devices. 

COMPOSITE INSULATOR. — L. Stein- 
beegee, New York, N. Y. Mr. Steinberger's 
invention relates to insulators and admits of 
general use, but applies more particularly to 
a type of composite insulator in which there 
are a plurality of hoods detachably connected 
together. Further, it relates to means for 
thorough insulation of the parts supporting 
these hoods and of the wires or cables to be 
supported by the insulator. 

ELECTRIC-LIGHT HANGER.— H. R. Bbkey, 
Greenville, Miss. This improvement refers to 
means intended for hanging incandescent lights. 
The object is to construct a hanger of that 
general character which in addition to being 
adjustable, extensible, and made to effectively 
support the light as adjusted by improved 
means is inexpensive to manufacture and as 
an article neat in appearance. 



Of Interest to Farmers, 

LIQUID-AGITATOR.— A. Good, Claflin, Kan. 
The improvement of devices for agitating 
liquids for various purposes — such as mixing 
liquids, churning butter, etc., is the object of 
the inventor. It may also be used for aerating 
milk and other liquids. In operating upon 
some liquids the agitation required is quite 
great, while in others it is slight, and too 
.great an agitation is objectionable. For this 
reason a relief-valve is used, and by means of 
it the pressure required for the particular 
liquid can be nicely adjusted. 

COTTON CUPPER OR SPACER. — J. W. 
Gilleland, Athens, Ga. In this instance the 
object is to provide a new and improved cotton 
cupper or spacer designed to cup or protect 
the stand during the operation of cultivating 
and spacing the plants by covering up and ar- 
ranged to leave the cotton-plants in a properly- 
cultivated state. The machine is very simple 
and durable in construction, and is not liable 
to get easily out of order. 

SICKLE-HOLDER.— J. Walter, Yates Cen- 
ter, Kan. One purpose is to provide a device 
so constructed that the sickle-bar can be readily 
introduced, adjusted in the device and locked 
in adjusted position or removed therefrom, 
and further to provide a construction whereby 
the sickle-holder can be adjusted to any desired 
angle or to any bevel and can be vertically 
adjusted to accommodate it to any size of 
stone, and also moved forward and backward 
to impart the necessary movement to the knives 
over the grindstone. 

MUZZLE. — F. M. Rowland, Webbers Falls, 
Ind. Ter. The invention is an improvement in 
muzzles for horses and horned cattle, and par- 
ticularly in that class of muzzles which are 
composed of hinged sections that remain nor- 
mally closed, but are caused to open automati- 
cally when the animal lowers his head, so as 
to cause certain portions of the muzzle to strike 
or press the ground, with the result that the 
animal may then graze without restraint. 



Of General Interest. 

A NAILLESS DEVICE FOR ATTACHING 
HORSESHOES.— J. D. W. Elliott, Toronto, 
Ontario, Canada. Referring to the article in 
our issue of December 2, introducing the above 
device to the notice of our readers, the in- 
ventors have drawn our attention to the fact 
that in the details contained in the article in 
question, we mention that the carrier is 
stamped out of % inch mild steel and leave 
the reader to conclude that the side bands 
and toe piece are left of that thickness. This 
is quite incorrect, the side bands, etc., being 
drawn out and fined down to give lightness 
and finish to the completed "carrier." Any- 
one wishing to obtain further information on 
Wie subject of this nailless horseshoe is re- 
quested to note that such information can 
now only be obtained by applying to Mr. J. D. 
W. Elliott, care of The Union Bank of Canada, 
Wellington Street, Toronto, Canada, Mr. Gibb 
having been called away to England. 

BUTTON-CABINET. — I. Steinau, New York, 
N. Y. One of the purposes of this invention is 
to provide a cabinet adapted as a storage- 
recejotacle for buttons of all descriptions, espe- 
cially collar and cuff buttons, the cabinet being 
also provided with a display-compartment hav- 
ing spring-clamps for individual buttons of a 
series of buttons. 

APPARATUS FOR. FORMING CONCRETE 
WALLS. — C. E. Russell, Chicago, 111. The 
apparatus comprises parallel boards spaced 
apart a distance corresponding to thickness of 
wall. Cross-bolts pass transversely through 
the boards at points above their lower edges, 
and nuts applied thereto, the bolts holding the 
boards detachably connected and yet adapted 
for adjustment toward and from each other, 
the hollow core-box having inner side open and 
arranged in contact with one of the boards, 
and a device attached to the upper side of box 
and engaging a pin set in the upper edge 
of board whereby the box is supported de- 
tachably and adapted for lateral adjustment 
with the boards as required for walls of dif- 
ferent thicknesses. 

TUBULAR WELL-PLUNGER.— E. R. Lock- 
wood, Pratt, Kan. This invention pertains to 
improvements in tubular well-plungers, and the 
object of the inventor is to provide a simple 
device in connection with a plunger for raising 
and holding the valve open to permit water 



to pass through the plunger when it is with- 
drawn from the well-tube. 

FLEXIBLE FABRIC AND PROCESS FOR 
MAKING SAME. — J. G. Jackson, New York, 
N. Y. This invention relates to the manufac- 
ture from silica, glass, or other fusible mater- 
ials similar thereto of fabrics possessing con- 
siderable flexibility. More particularly relates 
to a flexible fabric suitable for use as substi- 
tute for solid glass and the like, and more es- 
pecially for use as an electrical insulating 
material somewhat analogous to sheet-mica. 
More particularly relates to the manner in 
which fusible material when heated is drawn 
out so as to form sheets or films so thin as to 
be quite flexible and in building these thin 
sheets or films so as to form a laminated 
fabric. 

JAR. — E. Houghton, Dalton, Ohio. In this 
instance the invention refers to jars of the 
kind used for containing butter and all kinds of 
goods usually shipped in jars, cans, or other 
analogous receptacles. It embraces quite a num- 
ber of improvements in construction, and re- 
lates especially to means for closing the jar 
and for enabling a bail to be readily attached 
thereto, whereby the jar may be easily han- 
dled. 

PIPE-BENDER. — S. M. Gebbn and W. T. 
McFaeland, New York, N. Y. The invention 
has reference to improvements in tools for 
bending pipe, the object being to provide a tool 
of this character having its head so shaped as 
to adapt the tool for bending pipe of different 
sizes without danger of kinking or flattening 
the same. 

BIRD-KILLING DEVICE. — J. A. Bbiee- 
schmitt, Lester Township, Iowa. The object 
of the invention is to provide novel details of 
construction for a mechanical device which 
will stab and kill a bird that alights upon it, 
the device being adapted for dislodging the 
stricken bird and resetting its mechanism, so 
that it will kill a number of birds successively. 
It is intended for the destruction of crows, 
blackbirds, and sparrows, that commit depre- 
dations on fruit, garden stuff, and cereals. 

ARCH-F'ILE. — E. M. Andbeson, New York, 
N. Y. The invention relates to a means for 
filing loose leaves in book form, so that they 
may be convenient for observation and removal 
whenever desired, the device constituting what 
is commonly known as an "arch-file," owing 
to the employment of filing pins or rods of 
part-circular form. 

PIPE-TONGS. — II. R. Hill, Caldwell, . Ohio. 
This improvement pertains to pipe tongs or 
wrenches, and especially to such tongs as are 
used in oil regions for screwing and unscrewing 
sections of oil pipes or casings. The device is 
simple in construction and will operate to 
apply a powerful gripping force to the pipe 
when the lever of the tongs is used to produce 
the desired rotation of the pipe. 

Household Utilities. 

CURTAIN-POLE RING.— J. Keodke, New 
York, N. Y. The invention has reference to 
curtain-rings having anti-friction-rollers travel- 
ing on the curtain pole ; and the object of the 
invention is to provide a new and improved 
curtain-pole ring which is simple and strong, 
cheap to manufacture, and arranged to securely 
hold the bearings for the anti-friction-rollers 
in proper position on the ring. 

SHADE-BRACKET.— H. Kiechhofee, Par- 
nassus, Pa. One purpose here is to provide a 
form of shade-bracket which can be secured 
to a window-casing at any convenient point be- 
tween the longitudinal edges of the side mem- 
bers of the casing whether the shade to be hung 
has a longer or shorter roller than required 
for the window, thus not only enabling the 
brackets to be used in connection with dif- 
ferent lengths of shade-rollers, but also en- 
abling the brackets to be attached to the 
firmest portions of a casing to which brackets 
have been previously many times applied. 

COMBINED HOLDER AND LOCKING DE- 
VICE FOR WINDOW-SASIIES. — D. G. Free- 
man, Canastota, N. Y. One object of the in- 
vention is to provide a device which may be 
set or adjusted to automatically engage and 
lock the sash to prevent either the lowering of 
the same after being raised or the raising 
thereof after being lowered, irrespective of the 
position originally occupied thereby. The de- 
vice is capable of being applied for use in con- 
nection with window-frames and sashes as 
ordinarily constructed. 

DUST-PAN ATTACHMENT FOR BROOMS. 
— L. B. Despain, Pacific Grove, Cal. The aim 
of the inventor is to produce a drst-pan at- 
tachment for a broom which can be readily 
applied to the broom and which may be oper- 
ated readily to enable the dirt to be swept 
into the pan conveniently and without necessi- 
tating the sweeper to stoop closely over the 
dust-pan during the operation. 



roller-support friction is reduced, while the 
rollers afford firm support for the back of the 
cutter. 

APPARATUS FOR TESTING AND REGIS- 
TERING THE DEGREE OF INEQUALITY 
OF YARN, ETC. — E. Heezog, Erlach, Austria- 
Hungary. By means of this apparatus the de- 
gree of inequality of a cord — such as a thread, 
wire, or ribbon — or of a similarly-formed body 
may be measured and indicated, this indication 
being preferably registered by passing the cord 
between a relatively fixed surface and a mov- 
able surface, the movable surface being utilized 
to effect the measurement. The latter surface 
may be formed by a pendulum, which is caused 
by the inequalities of the cord to make cor- 
responding movements and that can be used 
to produce the indication or registration. 

ATTACHMENT FOR DREDGERS.— H. P. 
Feancis, Oroville, Cal. Heretofore dredgers and 
especially those for taking sand from the sluices 
and depositing it upon the stacker ordinarily 
employed, have been supplied with sand-pumps 
which take sand and water from the sand-box 
directly to the tailing-pile. Water thus thrown 
on the pile washes the sand and gravel into 
the pond behind the boat and prevents proper 
piling up of material. These pumps are ex- 
pensive to run, and to keep in repair. This 
inventor's purpose is to provide a device which 
will obviate the necessity for using these 
pumps. 

HAT-MAKING MACHINE.— M. A. Cuming, 
New York, N. Y. The invention relates to hat- 
making machines and admits of general use, 
but relates especially to hat-making machines 
in which dies are employed for the purpose 
of forming bell-crown hats for ladies. By the 
means employed there is little or no probability 
of forming any creases, kinks, or folds in the 
hat material, as the same is fully expanded 
and not strained at any given point. 

FILTER-PRESS.— R. Pick, Buffalo, N. Y. 
The object of this invention which relates to 
improvements in devices for filtering under 
pressure sugar-cane or beet-juice or other 
liquids, is to provide a filter by means of 
which the liquid may be rapidly and thorough- 
ly filtered with a minimum quantity of water 
for washing and having high efficiency under 
comparatively low pressure, which permits the 
use of small pumps and a saving in the filter- 
cloth. 

CASTING-BOX FOR STEREOTYPES.— F. 
Schebinbe, Plainfield, N. J. The invention 
constitutes an improvement upon the device 
formerly patented by Mr. Schreiner in which 
he described a mold comprising a movable 
section-gage which enables plates of irregular 
dimensions to be cast in the same box. This 
invention provides a lifting .device for the 
cover of such a casting box. Whatever be the 
width of the plate cast in the mold the lifting- 
bar will afford means for freeing the cover 
with facility, as the lifting-bar will always 
engage with the section-gage placed at any 
point. 

MUSIC-LEAF TURNER.— R. C. Gallinant, 
Ridgefield Park, N. J., and J. Dukaebvich, 
New York, N. Y. In this case the invention 
refers to improvements in devices for turning 
the leaves of bound music, the object being to 
provide a leaf-turner of simple and inexpensive 
construction and which may be conveniently 
operated by a musician without removing his 
hands from the instrument on which he may 
be playing. 



ments in car-fenders, being particularly adapted 
for use in connection with electric or other 
power-driven street cars. Mr. Winans has pro- 
vided an extremely simple and efficient fender, 
one which can be instantly manipulated by the 
motorman and one in which the necessity for 
swinging out of the way at the end of the line 
is done away with. It can be drawn entirely 
under the platform of the car and housed to 
protect against the elements. 



Pertaining to Recreation. 

FIREARM. — E. E. Redfield, Glendale, Ore. 
The particular purpose here is to improve upon 
the magazine-rifle to the extent that a small- 
sized frame usually adapted to receive a short 
cartridge is made to receive a much longer one 
by reason of the finger-lever having a peculiar 
pivotal support with reference to the frame, 
which imparts a much greater throw to the 
breech-bolt than heretofore, the trigger remain- 
ing pivoted in the frame independent of con- 
nections between lever and frame. Means are 
also provided for preventing the bullet being 
battered, as when the point is marred it in- 
terferes with its accuracy in flight. 

EXERCISING APPARATUS.— C. C. Pebcy, 
Rochester, N. Y. This is an improved exercis- 
ing apparatus adapted for partial or complete 
suspension from any stable object having suffi- 
cient height and which will receive the hooks 
secured in an overhead stationary support. The 
apparatus is well adapted for convenient and 
safe use to strengthen the muscles of the 
upper portions of the human body, and the ten- 
sion applied to the muscular system may be 
accurately graduated to suit the treatment 
appropriate for a patient, permitting the sev- 
eral details of the apparatus to be adjusted ac- 
curately for such a purpose. 



ITIachines and Mechanical Devices. 

MINING-MACHINE.— W. II. Sexton, Sulli- 
van, Ind. This machine properly placed with 
respect to the face of the coal, the motor is 
started, the clutches being in proper position 
to drive the carriage forward by means of the 
engagement of the gears and pinions. When 
the cut has been made to a sufficient depth, the 
machine is reversed by means of the clutches 
and the sliding frame is withdrawn and the 
machine is moved far enough to the side so 

I that It will be in position for a second cutting. 

I In providing active portion of chain-cutter with 



Prime Movers and Their Accessories. 

ROTARY ENGINE.— J. M. Ellswoeth, New 
York, N. Y. The invention relates particu- 
larly to a rotary engine intended to be operat- 
ed by steam or other elastic fluid, but by a 
change in the manner of operation the appar- 
atus may be employed as a pump or compressor. 
In its preferred embodiment the apparatus 
comprises one or more circular cylinders, in 
which operate pistons intended to move con- 
tinuously through the circular cylinder or cyl- 
inders around the common axis. These pistons 
are connected with the rotating element of the 
motor from which its power is taken, and co- 
acting with the cylinders are peculiar means 
for controlling steam supply and distribution. 

Railways and Their Accessories. 

CAR-FENDER. — J. J. Hoey, New York, N. 
Y. One purpose in this patent is to provide 
a fender capable of ready attachment to a 
car and in the construction of which com- 
plicated springs are not employed. Another 
is to provide a fender which will include a 
buffer of nested ring members of more or less 
yielding material, which will lighten the shock 
to a person or object struck, and also to pro- 
vide a downwardly-extending apron at the end 
of the car, which apron normally closely ap- 
proaches the road-bed and will remain in nor- 
mal position under ordinary conditions, but 
which will yield rearward under impact and in 
so yielding will cause a scoop to drop and re- 
ceive and retain the body. 

RAIL-JOINT.— J. E. Alexander, Covington, 
Va. The novel features of this invention re- 
side in a special form of one of the fish-plates 
which has an elongated lug that is received in 
a corresponding opening in the web of the 
rail ; and a key that tapers longitudinally and 
has a dove-tail form in cross section, said key 
engaging between undercuts in the opposing 
portions of the fish-plates and a clamping chair 
in which the rail is seated. 

CA.R-F'ENDER.— W. G. Winans, Spokane, 
Wash. The invention pertains to improve- 



Pertaining to Vehicles. 

WHIP-HOLDER. — R. Scheoedee, Morrison- 
ville, Wis. The object in this invention is to 
provide a simple means for supporting and 
operating a whip so that it may be applied to 
draft-animals at too great a distance from the 
driver to be reached by the ordinary whip. 
The invention is especially applicable where 
lead-horses are used. 

LOCKING DEVICE FOR BICYCLES.— E. 
F. Kaisee, Fresno, Cal. The invention has 
for its object to provide a locking device for 
bicycles or the like having novel simple de- 
tails of construction which afford a very secure 
means for preventing the rotation of either the 
front or rear wheel of a bicycle, and thus 
render the bicycle useless as a vehicle until 
the device is unlocked with a suitable key. 

LAMP OR HEADLIGHT FOR VEHICLES. 
— E. C. Geissbeegeb, New York, N. Y. One 
of the principal objects in this instance is to 
provide means whereby the light-rays emanat- 
ing from the flame of the wick or burner of 
the lamp or headlight may be caused to be pro- 
jected in the direction of travel of the ma- 
chine, whether in a straight course or the 
turning of corners or rounding of curves, there- 
by lessening the danger of accidents and lia- 
bility to collisions. The invention refers more 
especially to lamps or headlights for motor- 
vehicles, as automobiles and the like. 

SPEED-INDICATOR.— H. Andbews, Hollis, 
District of Alaska. This invention pertains to 
improvements in devices for indicating the 
speed of bicycles, automobiles, racing-sulkies, 
and other vehicles, the object being to provide 
a device of this character that will be simple 
in construction, inexpensive, and that will ac- 
curately indicate the number of miles traveled 
per hour and the number of minutes per mile. 

ADJUSTABLE SADDLE FOR HARNESS — 
P. Y. Millbe, Hermanville, Miss. As the con- 
tours of the backs of working animals vary, 
it is essentia] for the proper engagement of 
the harness-saddle that it be made adjustable, 
so that the pads of the saddle may be given a 
proper degree of divergence for comfortable 
engagement with the back whereon the harness 
is placed and avoid contact with the spine. 
This inventor provides details of construction 
which afford an adjustable saddle, simple, prac- 
tical, and quickly adjusted automatically. 
Chafing and improper distribution of load 
strain is prevented. 

WAGON-HOUND.— J. R. Davidson and B. 
C. Kelly, Monticello, Ga. It is the object of 
this invention to provide a hound in which the 
wood portion consists of straight strips, which 
are not easily broken, as there are no cross- 
grain curves, and if broken may be replaced 
at a comparatively small cost by either a 
wagonmaker or a person not skilled in the art. 

METALLIC OVERSHOE FOR VEHICLE- 
WHEELS. — II. L. Canne, Dingman Township, 
Pa. The object of this invention which re- 
lates to automobiles, bicycles, and all other 
vehicles having wheels with solid or pneu- 
matic tires, is to provide an improved metallic 
overshoe for vehicle-wheels, to increase their 
traction power without impairing the flexi- 
bility of the tires, to prevent undue wear of 
the tire and puncturing thereof, if pneumatic, 
and to prevent the wheels from skidding or 
slipping on wet or slip/pery roadways. 



Designs. 

DESIGN FOR A DISPLAY-CARD.— C. J. 
Steinau, New York, N. Y. This very attract- 
ive, unique, and effective ornamental design 
comprises a scroll-bordered card at the central 
bottom portion of which a collar button is 
prominently displayed. On each side of the 
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latter and mainly higher up is a celluloid 
tesselated panel for the purpose of holding 
the heads of a number of buttons for display. 

Note. — Copies of any of these patents will 
be furnished by Munn &■ Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 
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KEAD THIS COLUMN CAREFULLY —You 
will rind inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and we will 
send you the name and address of the party desir- 
ing the information. In every case it is neces- 
sary to give the number of the inquiry. 
MUNN «fc CO. 



Marine Iron Works. Chicago. Catalogue free. 

Inquiry No. 7590. — For manufacturers of shin- 
gling machines used for nailing shingles on a roof. 

For logging engines. J. S. Mundy, Newark, N. J. 

Inquiry No. 7591.— WantecU information concern- 
ing India Oil 8tone. 

" 17. S." Metal Polish. Indianapolis. Samples free. 

Inquiry I\o. 759*2.— For manufacturers of con- 
crete and iron bitching posts ; also revolving clothes- 
line stand for drying clothes out of doors. 

Drying Machinery and Presses. Biles, Louisville, Ky. 

Inquiry No. 7593.— For manufacturers of char- 
coal burners for making charcoal out of reiuse wood. 

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 

Chagrin Falls, O. 

Inquiry No. 7594.— For machines to make stapled 
and drawn push brooms. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co.. Box 13, Montpelier, Vt. 

Inquiry No. 7595.— For manufacturers of tubes 
(steel and iron) and anyle iron for manufacturing bed- 
steads. 

The celebrated " Hornsby-Akroyd " Patent Safety Oil 
Engine is built by the De La Vergne Machine Company, 
Foot of East 138th Street, New York. 

Inquiry No. 7596-— For manufacturers of steel 
fence wire and other wire for export to Europe, 

I sell patents. To buy, or having one to sell, write 
Chas. A. Scott, 719 Mutual Life Building, Bullalo, N. Y. 

Inquiry I\o. 7597. — For dealers in tar oil suitable 
for high lubricants, and cutaneous troubles. 

Wanted.— Purchaser for Monazite, Molybdenite and 
Wolfram. Apply Monasite, Box 173, New York. 

Inquiry No. 7598.— For manufacturers of wire 

buckles. 

Wanted. — Ideas regarding patentable device for 
water well paste or mucilage bottle. Address Adhe- 
sive, P. O. Box 773, New York. 

Inquiry No. 7599.— For manufacturing of metal- 
lic tubing. 

I have for sale the U. S. aiid all foreign rights of new 
patent Improvements in Water Tube Types of Boilers. 
Great economizer. J. M. Colman, Everett, Wash. 

Inquiry No. 76O0.— For manufacturers of auto- 
matic funnel which closes when bottle is full. 

Latest Advertising.— High-grade Illustrating, De- 
signing, Printing. Catalogues a Specialty. Smith Mo- 
tion Picture Adv. Co.. 505 Panama Bldg., St. Louis, Mo. 

Inquiry No. 7fi01.— For manufacturers of metal 
colhipsible tubes for putting up tooth paste. 

Manufacturers of patent articles, dies, metal 
stamping, screw machine work, hardware specialties, 
machinery tools and wood fibre products. Quadriga 
Manufacturing Company, 18 South Canal St., Chicago. 

Inquiry No. 76<l£.— For manufacturers of blow 
pipes run by foot power and pressure. 

Absolute privacy for inventors and experimenting. 
A well-equipped private laboratory can be rented on 
moderate terms from the Electrical Testing Labor- 
atories, 548 East 80th St., New York. Write to-day. 

Inquiry No 7603. -For manufacturers of gas ma- 
chines for small plants for making gas. 

Wanted. — Interest in nourishing manufacturing 
business; or join with reliable party starting industry 
of merit. References of both must be satisfactory to 
each other. Every reply positively confidential. State 
nature of business. Address Flourishing, Box 773, N. Y. 

Inquiry No. 7604.— For dealers in rare metals, 
sucu as platinum, etc. 

Wanted.— A man of experience ; capable of running 
a factory that is manufacturing heavy machinery. 
Should have ¥25,000 to invest in the business which can 
be shown to be profitable. We don't want the money 
without the man. The experienced man is the first 
essential. Address Heavy Machinery, Box 117, Station 
A, Hartford, Conn. 

■ Inquiry No. 7605.— Wanted, printing wheel same 

size and character as used on a stock printer. 

Inquiry No. 7606.— P'or manufacturers of cellu- 
loid watch cases. 

Inquiry No. 7607. — For dealers in snakewood 
and boxwood in the log, and cut into pieces. 

inquiry No. 760S.— For manufacturers of experi- 
mental and electrical apparatus, such as lecture sets 
for schools and colleges. 

Inquiry No. 76*'9.— For manufacturers of novel- 
ties, such as aluminum markers cut, pressed and enam- 
eled. 

Inquiry No. 7610.— For manufacturers of case 

matters' canvas ; also suitable cloths for box covering. 

Inquiry No. 7611.— For manufacturers of box- 
making machinery, clasps and catches. 

Inquiry No. 7612.— For manufacturers of a foot 
press for imprinting names on rubber Holders and lead 
pencils. 

Inquiry No. 7613.— For manufacturers of combi- 
nation padlocks. 

Inquiry No. 7614.— For manufacturers of drying 
machinery for fish products. 

Inquiry No. 7615.— For manufacturers of machin- 
erv for heading square head machine bolts and carriage 
holts, and for cutting and rolling threads for same ; 
also machinery for punching and tapping nuts. 

Inquiry No. 7616.— For manufacturers of glass 
balls and marbles, both in United States and Germany. 

Inquiry N'o. 7617.— For manufacturers of steel 
tubing and materials suitable for aeroplane surfaces. 

Inquiry No. 7618.— For manufacturers of induc- 
tion coils. 

Inquiry i\o. 7619.— Wanted, address of parties 
who bend sled runners. 

Inquiry No. 7620.— For manufacturers of pepper- 
mint. 

Inquiry No. 7621.— For manufacturers of nails, 
saws, wire, hinges; also cotton goods. 

Inquiry Nq. 7622.~For manufacturers of ball 
bearings* 



}Notes 




and Queries. 



HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



(9857) R. D. P. asks: Would you 
kindly answer these questions? Why will a 
rainbow form a half -circle at sunset? Why 
does a rainbow usually show less than a half 
circle ? Why would a bow form a complete 
circle seen from a balloon ? A. A line drawn 
through the center of the sun and the eye of 
the observer passes through the center of the 
rainbow. This line is called the axis of the 
bow. An angle is formed with this line, the 
vertex of the angle being at the eye. At an 
angle of 40 degrees from this line in every 
direction violet may be seen, and at 42 de- 
grees from this line red may be seen. It 
should be obvious that all the points which 
are at the same angle from the axis will lie 
on the circumference of a circle. The rain- 
bow is for this reason a circular arc. When 
the sun is on the horizon, the axis will be in 
the horizon and a half circle is above the 
horizon whose other half is below the horizon. 
At sunset then a rainbow will be a half circle. 
If the sun is high in the heavens, the axis 
line will go below the surface of the earth 
before it reaches the horizon, and the part of 
the rainbow seen will be less than half a circle. 
If one is upon a mountain top, so that the axis 
extends far out above the horizon, more than 
half of the circle of the rainbow will be seen, 
and from a balloon it is possible to look 
down upon a cloud and see a circular rainbow, 
or the whole of the bow. Looking down upon 
the spray of Niagara Palls, one may see more 
than half a circle of a rainbow formed by 
the sun's rays in the gorge below. 

(9858) W. W. asks: What is the 
scientific explanation of the fact that if an 
egg is held between the hands and compressed 
along its longitudinal axis, it is almost in- 
capable of being crushed, while a pressure on 
a transverse axis readily accomplishes a con- 
trary and expected result? A. The ends of an 
eggshell are domes, and are filled with an in- 
compressible liquid. If these domes are fitted 
into the soft palms of the hands, and pressure 
evenly applied to the shell in the direction of 
its longitudinal axis, it will require considerable 
force to crush the shell. The liquid contents 
prevent the shell from collapsing inward ; the 
soft palm prevents it from bursting outward. 
The part of the shell which is not covered by 
the hands is very nearly a cylinder, and al- 
though it is thin it has considerable strength 
to resist crushing. 

(9859) A. E. S. asks: Kindly advise 
if an electric doorbell circuit can be formed 
with the ground and a single wire for a dis- 
tance of two blocks. Also the formula for the 
solution of saltpeter used in destroying tree 
stumps by boring a hole and allowing the fluid 
to remain all winter, and in the spring pour- 
ing in kerosene and setting afire. A. An elec- 
tric circuit can be completed through the earth 
for any purpose. Make a good ground at each 
end of the line in water or moist earth, and 
the bell will ring as well as if a return wire 
is used. There is no formula needed for using 
saltpeter on a tree stump. Bore deep holes 
in the stump, fill them with saltpeter and then 
with water, and plug the hole. This is done 
at any time. After six months or longer open 
the hole, fill it with kerosene oil, and set this 
on fire. The saltpeter causes the fire to smoul- 
der in the wood. 

(0860) R. R. asks: Will you please 
answer the following question in physics for 
me? What is the difference, if any, between 
"mass" and "weight"? For instance, what is 
the difference between 10 pounds mass and 
10 pounds weight ; or between 10 kilogrammes 
mass and 10 kilogrammes weight? A. The mass 
of a body is determined by the quantity of 
matter the body contains. Any body has an 
invariable mass. The weight of a body is not 
invariable but is affected by the force of 
gravity at the place of the body. The same 
mass, 10 pounds of lead, for example, will be 
the same all over the earth, but it will not 
weigh the same. It is customary to consider 
the unit of mass as the weight at a place 
where the intensity of gravity is unity. At 
Paris, Prance, the intensity of gravity is 980.90 
cm. The weight of a body at Paris is then 
980.96 times its mass. Mass is defined as 
weight divided by gravity ; or weight at any 
place is its mass multiplied by gravity at that 
place. Gravity at Washington la 980.10. 



NEW BOOKS, ETC. 

The Physical Constitution of the Sun. 
By William Appleby. San Francisco, 
Cal.: The Whitaker & Ray Company, 
1905. 8vo.; pp. 510. Price, $4.50. 
Mr. Appleby has a theory, and his theory, 
to use his own words, "has for its foundation 
one single act of nature, which is effected and 
completed by three laws. These three laws 
are : Impregnation, Fermentation, and Con- 
densation ; all other effects being subordinate 
to these or natural consequences thereof." 
From this it may be gleaned that the book 
does more credit to Mr. Appleby's vivid imag- 
ination than to his achievements as a scien- 
tist. 

Lehebuch der Gewerbe-hygiene. By Dr. 
Josef Rambousek. Vienna: A. Hart- 
leben's Verlag, 1905. 8vo.; pp. 135. 
The author's very practical book is divided 
into two main parts, the first of which is de- 
voted to industrial hygiene, and the second 
to installations tending to improve the wel- 
fare of laborers. In this first division we find 
an elaborate discussion of ventilation of fac- 
tories and workshops ; disposal of refuse ; in- 
juries sustained by workmen due to improper 
regulation of temperature ; bad illumination, 
overstraining of the muscles, and evil influ- 
ences in general. In the second division ex- 
cellent chapters will be found on working- 
men's dwellings ; hours of labor ; division of 
labor ; proper food of the laborer, and the 
proper care of the body. 

Smoke Abatement. By William Nichol- 
son. Philadelphia: J. B. Lippincott 
Company, 1905. 8vo.; pp. 256; 59 
illustrations. Price, $2. 
In the present volume the author has en- 
deavored to give, as concisely as possible, an 
account of the smoke abatement movement, 
and to indicate the means by which the smoke 
nuisance may be combated. The author con- 
tends that so far from being a necessary evil, 
it is one that is easily remediable, and for the 
removal of which adequate machinery actually 
exists. Three chapters are given to the legal 
aspects of the subject. The leading types of 
the various appliances now on the market for 
the purposes of smoke abatement and fuel 
economy are illustrated and described. 
The Principal Professional Papers of 
Dr. J. A. L. Waddell, Civil Engineer. 
Edited by John Lyle Harrington, C.E. 
New York: V. H. Hewes, 1905. 8vo.; 
pp. 991. 
This valuable collection of papers, by one 
of the foremost civil engineers of his day, rep- 
resents some of his best literary work during 
a lengthy professional career. It is a fact 
well understood among the members of the 
profession that much of the most valuable 
published engineering data of a practical kind 
appears in the form of papers that are read 
at the meetings of engineering societies, or in 
the form of addresses delivered to engineering 
schools. Although many of thesfe addresses 
appear in the printed proceedings of the engi- 
neering societies, there are others that never 
secure even that much permanent record. More- 
over, the proceedings are generally only to be 
found in the possession of those who were 
members of the society at the time of publi- 
cation. The information contained in such 
papers is of the kind that is gathered by the 
engineer after his graduation. Much of it is 
sought for in vain in the current text books, 
and it possesses a value that can only be fully 
appreciated when search has been made for it, 
often in vain, among the standard publica- 
tions. It was considerations of this nature 
which led the editor to gather Mr. Waddell's 
papers into book form ; and it is sufficient to 
say of its contents that their range of subjects 
is as wide as that of the experience of their 
gifted author. The work is beautifully printed, 
and is enriched with half-tones, line drawings, 
and an elaborate series of diagrams and statis- 
tical tables. Among other chapters may be 
mentioned Notes on Railroad Drainage, and 
General Notes on Railroading ; four chapters 
on Civil Engineering Education ; a chapter on 
the Compromise Standard System of Live 
Loads for Railway Bridges and the Equiva- 
lents for the Same ; an excellent chapter of ad- 
vice to the intending bridge engineer as to the 
best way to furnish himself, after graduation, 
with the necessary experience to render him a 
competent consulting bridge engineer. One of 
the most lengthy and important chapters is an 
elaborate discussion of the design and con- 
struction of elevated railroads. 

Geology of Western Ore Deposits. By 
Arthur Lakes. Denver, Col.: The 
Kendrick Book and Stationery Com- 
pany, 1905. 12mo.; pp. 415. Price, 
|2.50 net. 
This is the second edition of a meritorious 
book. The author is a well-known geologist. 
The clear style in which the book is written 
will make it easier for miners to understand. 
Every prospector should have a copy. A 
marked feature of the book is its copious illus- 
tration. 

Rafter and Brace Tables. By H. J. Aur- 
lie. New York: Industrial Publica- 
tion Company. N. D. 18mo.; pp. 29. 

Methods of Chemical Control in Cane 
Sugar Factories. By H. C. Prinsen 
Gierligs. Manchester, England: Nor- 
man Rodger, 1905. 8vo.; pp. 85, Price, 
11.40. 



The Honorable Peter White. A Bio- 
graphical Sketch of the Lake Superior 
Iron Country. By Ralph D. Williams. 
Cleveland: Penton Publishing Com- 
pany N. D. 8vo., pp. 205. 

The Experimental Bacterial Treatment 
of London Sewage. Being an Ac- 
count of the Experiments Carried out 
by the London County Council be- 
tween the years 1892 and 19C3. By 
Prof. Frank Clowes, D.Sc. (Lond.), 
F.I.C., Chemist to the Council, and 
A. C. Houston, M.B., D.Sc. London: 
Printed by James Truscott & Son. 
8vo.; pp. 242. Price, $4. 

Mattoni e Pietre di Sabbia e Calce. By 
E. Stoeffier. Milan: Ulrico Hoepli, 
1905. 32mo.; pp. 232. 

Conti e Calcoli Fatti. By Italo Ghersl. 
Milan: Ulrico Hoepli, 1904. 32mo.; 
pp. 191. 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

December 12, 1905 

AND EACH BEARING THAT DATE 

[See note at end of list about copies oi these patents.) 



Accordion, R. Carbonari 807 018 

Acetylene eenerator. W. Sinclair '. 807^325 

Acid and making same, sulfo G 

Kalischer 807,117 

Acid anhydrids, making organic, R. Som- 

. , , mer 806,932 

Adding machine, J. H. Ginet, Jr 806,795 

Adding machine, W. H. Pumphrey 807,398 

Air compressor, W. J. Sehultz 806,924 

Alarm and telephone system, G. Eabcock . . 807,235 

Annealing box, M. Johnson 807,275 

Apparel hanger, J. E. Nelson 806'906 

Apron, storm, J. P. Gordon 807,163 

Automatic sprinkler, G. I. Rockwood 807,205 

Automobile sanding de-vice, A. L. Moss... 807,186 
Automobiles, trussed frame for, B. A. 

Grainin 806,798 

Axle and box, vehicle, S. D. Cox 807,110 

Bag, B. Arkeil 807,011 

Bait, artificial, I. F. Kepler 806,898 

Baling press, G. D. Hayes 806,808 

Bed, folding, 0. T. Rice 807,204 

Bed spring tightener, A. L. Barnuin 807,348 

Beehive, J. F. Stills 807,215 

Belt guide, De Gree & McAlister 807,157 

Bin, E. J. Walker, Jr 807,226 

Binder, temporary, F. N. Wolf 806,861 

Binder, temporary or loose leaf, J. W. 

Husing 806,974 

Boiler, J. Milne 806,902 

Boiler furnace, A. Rahner 807,090 

Boilers, manhole for steam, C. T. Dain . . . . 807,112 

Book, M. L. Davidson 806,958 

Book binder, J. W. Crowder 806,873 

Book, loose leaf, W. P. Pitt 806,913 

Bottle closing device, G. Wiberg 807,410 

Bottle, non-refillable, Risse & Sobinski 806,917 

Bottle, non-refillable, J. J. Yeates 807,229 

Bottle, non-refillable, J. H. Uhl 807,339 

Bottle rack, milk test, J. Mattson 806,819 

Bottle rinser, II. G. Miller 806,986 

Bottle stopper, Wildman & Treherne 807,005 

Bottle stopper, G. Stanich 807,330 

Bottle washing and sterilizing apparatus, 

O. Eick 807,367 

Bottle washing machine, G. R. Lawrence . . 806,984 
Bottles and like containers to prevent their 

being fraudulently reused, fastening 

for, J. J. Shuttlewortb 807,134 

Bottling machine, automatic, J. Keenan... 807,080 
Box. See Annealing box. 

Box, R. Cavanagh 807,418 

Brake, H. T. Lambert 807,291 

Brake for velocipedes and other road ve- 
hicles, T. Whitaker 807,409 

Brake lever support, J. A. Lightbody 807,122 

Brake shoe. J. D. Gallagher 807,370 

Brick elevator, portable, P. A. Bach 806,765 

Bridle front, J. Fisher 807,425 

Bubble generator, soap, C. J. Paulson 807,201 

Bucket dumping apparatus, J. Peterson.. 806,992 

Buckle, R. A. Brown 807,013 

Buckle, L. Sanders 807, 132 

Buffing and polishing wheel, J. J. 

Sweeney 807,335 

Building block, W. L. Phillips 806,911 

Building construction, fastening device for 

use in, E. G. Perrot 806,832 

Bullet, rifle, J. E. Bell 807,012 

Bunsen burner, B. J. Noyes 806,827 

Burglar alarm, K. Stastka 807,096 

Burial appliance, J. W. Shull 806,998 

Burners, combined oil and steam regulating 

valve for. R. J. Mullin 806,904 

Butter cutter, W. H. Roussel 807,130 

Butter cutting machine, J. B. M. V. 

Rottinger 807,320 

Cabinet, clothes, J. M. Walker 807,340 

Cables, stop button for overhead. J. G. 

Wails 807,225 

Cake ham*er. H. I. Hardin 806,805 

Calcining furnace, G. N. Jeppson 806,894 

Calking process, Tynan & Mostiller 807,407 

Can and bottle washing machine, W. A. 

Routson 806,846 

Can and jar attachment, fruit, C. M. 

Lefflnzwell 807,388 

Can heading and crimping machine, L. C. 

Sharp 807,049 

Candle tip mold, J. T. Homan 806,973 

Cane and stool, combined, J. H. Martin.... 807,039 
Car and the like, transportation, J. M. 

Ames 806,763, 806,862 

Car brake, N. P. Shue 806,849 

Car coupling, A. H. Renshaw, reissue 12,420 

Car door guide, E. T. Robinson 807,319 

Car door lock and sealing device, combined, 

W. H. Deaver et al 806,784 

Car fender, E. Campanari 807,152 

Car, railway, C. H. Howard 806,811 

Car safety bridge, H. Alsop 807,231 

Car, semi-convertible, W. H. Heulings, Jr. 806,809 

Carbureter, O. Millard 806,822 

Carbureter, J. B. Salo 807,131 

Carbureter, B. F. Walker 807,144 

Carpet fastener, S. R. Anderson 807,232 

Cart, A. W. Ransome 807,129 

Carton making and sealing machine, R. 

Sunderman 807,140 

Case. See Filing case. 

Casting apparatus, C. D. Grimes, et al 807,072 

Castings, mold for making, C. D. Grimes, 

et al 807,024 

Cement, aging Portland, W. O. Emery 806,788 

Cement block and brick machine, T. F. 

Shoemaker 806,927 

Cement mold, R. B. Coltrin 807,062 

Centrifugal separator, J. J. Berrigan, 

807,055, 807,056 

Chair, B. McKeever, Jr 807,394 

Chair seat or back, G. B. & T. P. Mullen. 807,187 
Chair seat perforating machine, C. L. 

Lincoln 807,295 

Chandeliers, guard attachment for, Janser 

& Meyer 807,173 

Chemical chart, C. D. Poore 807,203 

Churn. W. B. Rose 806,919 

Chute, J. W. Felmlee ■ 807,256 

Cigar piercer, C. Pints 807,202 

Cigarette machines, cut-off controlling 

mechanism for continuous, ft. Zscberntg 807,102 
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Cistern cut-off, G. S. Stuart 807,332 

Clamp, J. A. Jlrus 807,273 

Clasp or fastener, C. E. Smith 807,403 

Clevis, yielding draft, W. B. Smith 806,931 

Clip, Calder & Eustace 807,151 

Closet connection, N. A. Gutelius 807,205 

Clothes washer, E. M.' Whittemore 807,004 

Clutch controlling mechanism, C. A. Rich . . 806,916 

Clutch, magnetic, G. A. Damon 806,782 

Clutch mechanism for coupling rotatable 

parts, J. Evans 807,254,807,255 

Cock, angle, F. D. Hildebrand 807,269 

Cock or valve, self-closing hose, R. E. 

Chapin 807,243 

Coke ovens, apparatus for drawing, I. C. 

Kelly 807,118 

Colter attachment for plows, H. A. Mc- 

Quillin 806,826 

Colter, plow, Abernathy & Hiett 807,344 

Commode seat, W. Moore 806,903 

Concrete mixing machine, G. D. Scheiffler. . 807,207 
Concrete piles, method of and means for 

forming, A. A. Raymond 806,838 

Condenser, J. F. Grace 806,797 

Condenser, Davidson & Worden 807,251 

Condenser, F. Kaiser 807,278 

Conveyer, J. H. Burns 807,016 

Conveying trough, P. C. Patterson 807,312 

Cooking apparatus, liquid, E. Shaw 806,848 

Cooling and drying apparatus, Wegner & 

Bourdeau 807,408 

Cooling device, combination spiral screw, 

Straus & Engel 806,935 

Coop, brooder, T. O'Brien 807,196 

Copying guide, S. A. Smith 807,095 

Corn sbeller feeder, P. H. Helgerson 806,892 

Cornice or curtain holder support, Wen- 

delius & Mattsson 806,944 

Cotton chopper, Sullivan & Porter 806,938 

Cotton picking spindle and wiper, spiral, 

G. N. Todd 806,941 

Coupling, S. S. Caskey 807,417 

Cultivator, F. Beasley 807,349 

Cultivator, W. Newby 807,395 

Cultivator shield, Hyde & Farlin 806,975 

Curtain and shade hanger L. D. Burling- 

ham 807,015 

Cut out, fusible, G. Baehr 807,345 

Cutting device, R. Britton 807,239 

Cutting material into strips and blocks, 

machine for, A. G. Baker '. . 807,413 

Cutting tool, rotary, A. Tindel 807,220 

Damper regulator, W. A. Murray 807,393 

Dams, waste gate for, N. F. Ambursen... 807,010 
Decarburizing, von Kugelgen & Seward..,. 807,034 

Derrick, loading, C. S. Swift 806,852 

Desk device, handy, J. R. Day 806,959 

Discharge of flowing material, mechanism 

for controlling the, R. Harvey 807,267 

Display stand, G. A. Welch 807,341 

Distilling retort, wood, J. T. Denny 806,877 

Door hanger, H. L. Fen-is 806,882 

Door hanger, J. J. Tatum 807,141 

Door holder and buffer, combined, J. A. 

Ross 807,401 

Door opening and closing device, K. Nishi- 

moto 807,043 

Door, vestibule, Brill & Pickles 806,772 

Dough cutter, A. W. Copland 807,420 

Dough for the making of pie crusts, appa- 
ratus for spreading, J. H. Burns 806,869 

Dough molding machine, F. Streich 806,851 

Dough rolling apparatus, J. H. Burns 806,870 

Draft rigging, G. L. Harvey 806,972 

Drawing board, L. Sommar 806,850 

Drill. See Grain drill. 

Drill rod, J. von Gunten 807,002 

Drilling machine, portable, H. S. & C. E. 

Glenn 806,886 

Driving mechanism, O. H. Neiman 807,042 

Driving mechanism, variable speed, R. 

Stockbridge 807,210 

Dust removing apparatus, separator for, 

D. T. Kenney 807,283 

Dye and making same, brown azo, T. 

Kroeber 807,289 

Dye and making same, green, C. Oswald, 

et al 807,182 

Dye and making same, red azo, Klinge- 

mann & Kalischer 807,119 




"Star" 
Lathes 



Foot and 
Power 
Screw Cutting 



Automatic 
CroF^ 
tfMfl 



FOR FINE, ACCURATE WORK 

Send for Catalogue B. 
SENECA FALLS MFG. CO. 

695 Water Street, 
Seneca Falls, N.V., U.S. A. 



Engine and Foot Lathes 

machine shop outfits, tools and 

supplies best materials. best 

workmanship. catalogue free 

SEBASTIAN LATHE CO., 1 20 Culvert St, Cincinnati, 0. 

A GOOD INVESTMENT 

For $1.75 we will send by express (not prepaid), 
com plel e N. n. Outfit with full instruc- 
tions for learning 

TEI/EfiRAPH 
OPERATING. 

A fascinating study 
that will enable you 
to earn good wages 
Send for our catalog. 
Established 1879. 
3Q Park Place New York 




BUNNELL & CO.. Inc. 




1 ^ Days' Trial 
1^ on This 
MARINE ENGINE 

No Cash Payment re- 
quired. We pay Freight dis- 
tance 1C0O miles. Spark plugs 
$1.51) guaranteed 365 days; also 
Second-hand Engines. 

M DONALD & ERICKSON 

34 W. Randolph St., Chicago. 



RUBBER STAMP MAKING. — THIS 

article describes a simple method of making rubber 
stamps with inexpensive apparatus. A thoroughly 
practical article written by an amateur who has had ex- 
perience in rubber stamp making. One illustration. 
Contained in Supplement 11 1 O. Price 10 cents, for 
sale by Munn & Co. and all newsdealers. 



A CLEAN KITCHEN 

and a great saving i n wall paper 
and paint is effected by the use of 
the Victor Range Canopy. 

Can be easily attached to any 
ranee in 20 minutes Takes the 
smoke, steam, grease, smell and 
dampness from the kitchen up 
the chimney. Made of polished 
iron, nickel trim. Price, for 4 or6 

lid range, $7.50. Good agents wanted. 

The Phoenix Furnace Co., 2 1 4 Wood St., Pittsburg, Pa. 





THE B. F. BARNES 
f4-INCM DRILL 

is adapted for work from 1-16 inch to H 
inch. A strong, substantial, well built 
drill. Plain lever or power feed as desired. 
We build a full line of Drills. All sizes 
furnished in Gangs Also have 9-inch, 
and 11-inch Screw Cutting Lathes, and a 
24x2-inch Wet Tool Grinder. Catalog S 
on request. 
' B. F. BARNES COMPANY, Rockford, III. 

European Branch, 149 Queen Victoria St., London, E.C, 



WILLIAMS 



SHAVING 
SOAP 



only Real 
Shaving 
Soap 




J'How to Remember' 

*Yefl to Readers of this Publication 



( |) Stop Forgetting 



«TTtf 



You are no greater Intellectually 
than your memory. My course simple, 
ineif tensive. Increases' business capacity, social 

standing, gives an alert, ready memory for names, faces and business 

details. Develops will, conversation, speaking, etc My booklet, 

"How to Remember," sent free. 

DICKSON SCHOOL OF MEMORY, 700 Kimball Hall, Chicago 




ORIGINAL BARNES 



Positive 
Feed 



Upright Drills 

10 to 50-inch Swing 



Send for Drill Catalogue. 

W. F. & JN0. BARNES CO. 

(Established 18T2) 
999 Ruby St., Rockford, III. 
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If yon want to know how to make an Ice 

BOilt, buy SCIENTIFIC AMERICAN SUPPLE- 
MENT 1 f j-"i(j. CiHTjpletu working rtutwlntf* 
I'lid a thorough description arc published. 
Order from your newMlcjitei 



tV * tt., -Mil 



„--T orfrofll Ilium 
Jtrondwny, New York 
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L E PAGE'S GLUE 



6mONGE51 
IN THE 
_ _ ... _ _ .„. „ _ WORUD 

Does not set quickly like the old style glue., 
and has four times the strength (Official. 
test, 1 in. sq. hard pine butted, rctfisti'H'ti 
liTiO lbs. belore parting). Used liythe h^fit 
mechanics and mlrs.theworld over. Inval- 
uable in household use, for Furniture, 
China, Ivory, Books, Leather,and wherever 
a strong adhesive is desired. 1 oz. bottlo 
or collapsible self -sealing tube (retails 10c) 
mailed iori2c.if yonrdealer hasn't o urline. 
If PACE'S PHOTO PASTE, 
2 oz. size retails 5c. ; by mail, 10c. 
IF PACE'S MUCILAGE, 
2oz. size retails 5c. ; by mail, 10c. 
IsLSJslA tHX I NT CO., 139 Essex A»e„ Gloucester, Hut* 



Dye and making same, yellow-green, C. 

Oswald, et al 807,181 

Dye and making same, zinc azonaphthol, K. 

Elbel 807,422 

Dyeing apparatus, G. A. Friedrichs 806,79.'! 

Electric apparatus, manufacture of vapor, 

P. H. Thomas 806,853 

Electric attachment plug, F. F. Strong 807,051 

Electric conductor joint, A. Fleeger 806,789 

Electric conductors, thermal cut-out for, B. 

D. Horton 807,270 

Electric motor controlling means, C. M. 

Clark 806,777 

Electric time switch, M. T. Campbell 807,017 

Electric traction, electromechanical device 

for, E. Cantono, reissue 12,419 

Electric conductor junction box, E. T. 

Greenfield 807,263 

Electricity meter, alternating current, de 

Ferranti & Hamilton 806,881 

Electroplating apparatus, L. Potthoff 806,835 

Elevator system, G. A. Le Fevre 807,120 

Engine and tender coupling, locomotive, J. 

Munton 806,824 

Engine mixer and vaporizer, hydrocarbon, 

J. W. Packard 806,830 

Engine running gear, traction, C. O. 

Wyman 806,947 

Engine spark igniter system, explosion, D. 

L. Winters 806,860 

Engine transmission gear, gas, A. G. 

Roman 807,048 

Envelop machine, E. Ermold 807,369 

Envelop stamping machine, E'. E. Flem- 
ing 807,114 

Escapement, A. F. Gescheider 807,261 

Excavator, A. A. Booth 806,770 

Exercising bag support, W. G. Wood 807,100 

Fabric, De Laski & Thropp 807,178 

Fastening device, automatic, A. R. Geoff roy 807,069 

Faucet, A. J. Ketelsen 807,285 

Faucet, J. F. Ott 807,309 

Feed bag support, J. N. Pruser 806,994 

Feed device, animal, G. W. Russell 807,092 

Fence, T. Bernston 807,414 

Fence post, S. H. Summerscales 807,139 

Fertilizer distributer, W. Fetzer 807,068 

File, A. Vernaz 807,143 

File, arch, R. H. Johnson 807.383 

Filing case, H. Falvey 807,067 

Filter, G. Rossi 806,920 

Firearm, magazine, A. M. Nolf 807,044 

Fires in mines, providing for the extin- 
guishment of, Krzyzanowski &Wysocki. 807,290 
Flax brakes, automatic feed regulating de- 
vice for, G. H. Ellis 806,787 

Flour milling machinery, L. W. Benesh.... 806,865 

Flue cutter, J. W. Doyle 806,878 

Fluid pressure brake, W. P. A. Macfarlane. 807,037 

Flush handle, J. Holtzhouser 807,170 

Fly paper, sticky, O. Mausert 807,040 

Fly trap, R. Graham 807,165 

Fodder binders, rope clutch for, C. G. Brink 807,415 

Food cutter, H. S. Hart 807,379 

Footwear attachment, H. C. Boice 807,150 

Fruit elevator, E. S. De Long 807,362 

Fuel forming and compressing machine, ar- 
tificial, J. M. Dennis 806,876 

Fuel from coal mine waste or dust coal, 

manufacture of briquet, Rouse & Cohn. 806,845 

Fumigating composition, J. R. Inskeep 806,976 

Furnace, R. A. Bailey 807,105 

Furnace grate, G. A. Ellis 807,159 

Furnaces, reversing valve for, J. H. Clewer 806,778 
Furniture, post office, M. S. Field. .806,883, 806,965 
Fuse for explosive projectiles, percussion, 

Wilson & Lynch 807,006 

Fuse, percussion, vv ilson & Chase 806,859 

Fuse, safety, J. Sachs 807,093 

Galvanizing apparatus, W. A. Ijeonard 806,900 

Game apparatus, W. T. Merriman 807,041 

Garbage cremator and w*ater heater, com- 
bined, G. Thumm 807,219 

Garbage or ash can, G. Focht 806,885 

Garment fastener, I. H. Peck 806,831 

Garment form base, E. T. Palmenberg 807,310 

Garment hook, T. F. Nightingale 806,989 

Gas engine, F. Burger 807,354 

Gas holder tank, A. Klonne 807,033 

Gas producer, B. Graupe 807,071 
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$3.00 A YEAR. 




AMERICAN 

HOMES AND 

GARDENS 



PUBLISHERS 
NOTICE 



PUBLISHERS' 
NOTICE 




July, 1905, Cover 



American 
Jpomeg «n> #arbett£ 

$3.00 a year; or, with the SCIENTIFIC AMERICAN, $5.00 a year. 
Measures 10/^ x 14 inches. 72 Pages. Colored Cover. 

^jT This is a thoroughly practical magazine, dealing -with 
^J] the home and its surroundings. An ideal journal deal- 
ing not only with buildings but with country life as well. 
The aim of the magazine has been to stimulate among its 
readers a wider interest in the beautifying of the home. 
The articles deal with not only the house exterior but the 
interior plans and arrangements and the subject of decora- 
tion as well. The garden, as an adjunct or frame of the 
mansion, receives its full share of attention, and each issue 
contains examples of artistically planned gardens, large and 
small, old and new. There will be published in each issue 
some large estate, and the reader will be taken over the 
buildings and grounds as a visitor. There will also be pub- 
lished articles dealing with ail phases of practical country life. 



$3.00 A YEAR 






-AMERICAN- 
.HOMES*"" GARDENS! 





January, 1906, Cover 



DURING 1906 ARTICLES WILL BE PUB- 
LISHED SHOWING 

How curtains may be made at home ; 

How furniture may be covered by the woman of the house ; 

How the amateur may decorate the room with home-made 

stencils ; 
How a water garden may be laid out and built; 
The use of statuary for garden decoration. 




A Sheraton Sideboardin a New England Home 



A MINIATURE ENGRAVING 



ALSO DURING 1906 ARTICLES WILL BE 
PUBLISHED ON 

The kitchen and how it should be planned (a series) ; 
Historical places in America ; 
The house of the Colonial period ; 
Gateways to estates ; 

How the house of a bygone day may be remodeled and 
converted into a modern home. 



^TT The magazine is beautifully printed on heavy coated paper, and is elaborately illustrated by handsome engravings made from photographs taken especially for 
^U this publication. The colored covers change monthly (see reduced black and white specimens above). AMERICAN HOMES AND GARDENS 
should have a place in every home. Send $3.00 to-day and receive the beautiful November and December issues without charge. Single copies, 25 cents, 
postpaid, or they can be obtained from any newsstand. 

MUNN &. COMPANY, Publishers, SCIENTIFIC AMERICAN OFFICE, 361 BROADWAY, NEW YORK 
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Scientific American 



December 23, 1905. 



Valuable Books 

JUSI' PUBLISHED 

Scientific American 
Reference Book 

tSJmo. 516 raises. Illustrated. <> Colored 
Plates. Price $1.50, postpaid 

The result of the queries of 
three generations of readers 
and correspondents is crystal- 
lized in this book, which has 
been in course of preparation 
for months. Lt is indispensa- 
ble to every family and busi- 
ness man. It deals with mat- 
ters ot interest to everybody. 
The book contains 50,00(1 facts, 
and is much more complete 
and more exhaustive than 
anything of the kind which 
has ever been attempted. The 
" Scientific American Refer- 
ence Book "has been compiled 
after gauging the known 
wants of thousands. It has 
been revised by eminent sta- 
tisticians, information has 
been drawn from over one ton 
ot Government reports alone. 
It is a book of everyday refer- 
ence-more useful than an en- 
cyclopedia, because you will 
find what you want in an in- 
stant in a more condensed 
form. Sixty years of experi- 
ence alone have made it possible for the publishers of 
the Scientific American to present to the purchasers 
of this book a remarkable aggregation of information. 
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Home Mechanics 
for Amateurs 

This book has achieved an unparalleled success in one 
_ week, and a Special Edi- 
tion of 4,000 copies has been 
ordered. It is by far the 
largest and best book on 
the subject ever offered at 
such a low price. It tells 
how to make things the 
right way— the ** only "way 
—at small expense. It will 
prove of value to you— 
much more than you real- 
! ize. Do things with your 
hands. Send for a circular 
giving contents— the circu- 
lars cost only a cent- the 
book $1.50 postpaid. If the 
book could meet you face 
to face you would be the 
i- ™ &,-«- " "* i$?f first to purchase. Tne first 

i | I large edition is almost 

,., — "" _iJ gone, order to-day. 

370 Pases 3«6 Engravings Price Si. 50 



HOME 
MJCMAMCS 

AVIATi'.l.'KS 



TWENTY-THIRD EDITION 

EXPERIMENTAL SCIENCE. 

By GEORGE H. HOPKINS 

Revised and Greatly Enlarged. 2 Octavo Volumes. 1,10(1 

Pages. U00 Illustrations. Cloth Bound, Postpaid, 

¥5.00. Half Morocco, Postpaid, $7.00. 

EXPERIMENTAL SCIENCE is so well known to 

many of our readers that it is hardly necessary now to 
give a description of 
this work. Mr. Hopkins 
decided some months 
ago that it would be 
necessary to prepare a 
new edition of this work 
in order that the many 
wonderful discoveries 
of modern times might 
be fully described in its 
pages. Since the last 
edition was published, 
wonderful develop- 
ments in wireless tele- 
graphy, for example, 
have been made. It 
was necessary, there- 
fore, that a good deal of 
new matter should be 
added to the work in 
order to make it thor- 
oughly up-to-date, and 
with this object in view 
some 200 pages have 
been added. On ac- 
count of the increased 
size of the work, it has 
been necessary to divide 
it into two volumes, 
handsomely bound in 
buckram. 




REVISED and ENLARGED EDITION 



Cyclopedia 



The Scientific American 

Of Receipts, 
Notes and *J 
Queries. V 

15,000 Receipts. 734 Pages. 

Price, $5.00 in Cloth. $6.00 in Sheep. $6.50 

in Elalf Morocco. Post Free. 

This work has been re- 
vised and enlarged, 

900 New Formulas. 

The work is so arranged 
as to be of use not only to 
the specialist, but to the 
general reader It should 
have a place in every 
home and workshop. A 
circular containing full 
Table of Contents will 
be sent on application. 

Those who already have 
the Cyclopedia may obtain 
the 

1901 APPENDIX. 

Price, bound in cloth, $1.00 

postpaid. 




Magic 




Stage Illusions and Scientific Diver- 
sions, including Trick Photography. 

This work appeals to 
old and young alike, and 
it is one of the most at- 
tractive holiday books of 
the year. The illusions 
are illustrated by the 
highest class of engrav- 
ings, and the exposes of 
the tricks are, in many 
cases, furnished by the 
prestidigitateurs the m- 
selves. Conjuring, large 
stage illusions, fire-eat- 
ing, s w o r d-swallowing, 
ventriloquismj mental 
magic, ancient magic, 
automata, curious toys, 
stage effects, photograph- 
ic tricks, and the projec- 
tion of moving photo- 
graphs are all well de- 
scribed and illustrated, 
making a handsome voi- 
___ ume. It is tastefully 
printed and bound. Ac- 
§^^ knowl edged by the pro- 
~^ fessionto be the Stand- 
ard Work on Magic. 
By A. A. HOPKINS. 568 pages. 420 ill us. Price $2.50 

MUNN & CO., Publishers, 361 Broadway. NEW YORK 



Gas to develop radiant heat, burning, C. 

Clamond 807,245 

Gearing, change speed, L. W. Anderson.... 807,104 

Gearing for lathes or other tools, I. H. 

Johnson, Jr 807,274 

Glass sheets, manufacture of, Lubbers & 

Bodine 807,298 

Glass-working machines, variable speed 

mechanism for, H. B. Murdock 807,306 

Glassware, manufacture of, P. Ebeling 807,066 

Glassware to the tempering leers of fur- 
naces, paddle for carrying, J. T. Higbee 807,268 

Gold washing and separating screen, C. W. 

Gardner 807,023 

Golf club, P. A. Vaile 807,224 

Governor for engines or motors, hydraulic, 

E. Shuker 806,997 

Governor head, S. S. Hall 807,266 

Governor, speed, O. W. Robbins 806,842 

Grain drill, A. L. Johnson 806,895 

Grain riddle, W. E. Campbell 807,355 

Grain separator, H. H. Meyer 806,821 

Grain separator, E. Horazdovsky 807,079 

Grain separator attachment, R. W. Robin- 
son 806,995 

Grate, J. Wood 807,147 

Grate, B. J. Mouat 807,303 

Grate basket, adjustable fireplace, H. E-. 

Moomaw 807,302 

Grinding machine, H. B. Nichols. . .807,193, 807,194 
Grinding machine, E. S. & G. S. Shimer.. 807,323 

Gun, I. A. Tomasini 8«7,221 

Hair cleaning, drying, and medicating 

comb, E. R. Powers 807,127 

Hame, harness, I. Larsen 807,387 

Harrow, Willmore & Schmidt 807,342 

Harrow and leveler, disk, R. E. Atkinson.. 807,233 

Harvester, corn, F. J. Cook 807,358 

Harvester, cotton, G. N. Todd 806,940 

Harvester, potato, A. F. Clarke 806,871 

Harvesting machine, W. Livtschak 807,179 

Hay carrier, A. P. Boyer 806,771 

Hay derrick, A. Rounsburg 807,091 

Hay loader, J. R. & M. L. Ohnstad 806,828 

Hay sling carrier, G. A. Olson 806.829 

Head rest, F. M. Kandle 807,279 

Heater, S. D. Watson 806,856 

Heating systems, heating device for cen- 
tral, F. O. Richter 807,318 

Hoisting device, Gould & Watson 807,164 

Hoisting or logging device, W. H. Corbett.. 807,109 

Hook and eye fastener, F. E'. De Long 807,065 

Hoop flaring or coning machine, barrel. W. 

Glader 806,796 

Horse controlling device, J. O. Westrope... 806,858 

Horse detacher, C. E. Eppler 807,368 

Horseshoe and pad, combined, T. C. Octigan 807,045 

Hose support, J. E. Malnburg 807,184 

Hose supporter clasp, E. Cleary 807,356 

Hot air furnace, C. W. Stran 807,050, 807,097 

Hub for wheels, elastic, E. Grardel 806,799 

Hydrocarbon burner, E. Spencer 807,329 

Hydrocarbon fluid burner, E. Spencer, 

807,327, 807,328 

Hydrocarbon motor, A. A. Low 807,391 

Ice removing track clearer, F. M. Ban- 
croft 806,767 

Incandescent mantle. D. J. Clark 807,060 

Ingots, obtaining sound, P. L. T. Heroult.. 807,028 
Ink well cover, dust proof, J. Kastner, Jr. 806,896 

Insecticide, A. P. Cromwell 807,249 

Insulated wire support, J. A. Sullivan 806,937 

Insulator, L. McCarthy 807,307 

Insulator pin, W. T. Goddard 806,887 

Iron into iron or steel, converting cast, P. 

L. T. Heroult 807,026 

Irrigating system, S. P. Mendenhall 806,901 

Jack. See Rail jack. 

Jail door operating mechanism, W. Dowling 806,960 

Journal box, M. D. Downs 807,253 

Journal box, self-oiling, C. J. Gustafson... 807,374 

Junction box, E. T. Greenfield 807,262 

Key and lighting device, combined, J. L. 

Scanlan 807,402 

Key seating device, I. W. Jones 807,174 

Kitchen rack, W. R. Holder 806,893 

Knitted fabric, M. J. Shaughnessy 806,926 

Knitting machine. J. E. Rowe 806.921 

Knitting machine latch needle, Sibhald & 

Vance 807,210 

Knob for locks and latches, H. G. Voight. . 806,854 

Lactic mordant, A. A. Claflin 807,019 

Ladder, Saling & McKiel 806,922 

Ladder, step, M. W. Reed 806,915 

Lamp, E. C. Everett 806,879 

Lamp for autos and other vehicles and 

purposes, N. Loewenstein 807,296 

Lamp hanger, adjustable, J. H. Thompson . 807,336 

Lathe, screw cutting, A. Schuermann 806,996 

Leather used for making power belts, ma- 
chine for stretching, E. L. Post, re- 
issue 12,417 

Legging and sock, combined, A. H. & L. 

M. Switzer 806,939 

Lens drilling machine, G. H. Day 807,064 

Lenses, manufacturing liquid, C. Mayering. 807,300 

Letter opener, G. W. Simmons 806,928 

Level, A. F. McDowell 806,987 

Limb appliance, A. M. Valentine 807,098 

Linotype machine, L. L. Kennedy 807,282 

Liquid feeding device, M. B. Rosenstock. . . 806,944 
Liquid purifying, sterilizing, and aging 

apparatus, R. C. Turner, reissue 12,421 

Loading machine, W. E. Hamilton 806,803, 806,804 
Lock and latch operating mechanism, C. J. 

Caley 806,776 

Lock mechanism, C. J. Caley 806,775 

Locking device", multiple bolt, T. H. Bauer. 806,768 

Loom, lappet, Gordon & Morell 807,070 

Loom, swivel, H. Ledoux 807,081 

Looms, glass bar bracket for double decker, 

O. W. Schaum 807,206 

Looms, under- whip pick motion for, J. S. 

Ainley 807,054 

Mail bag crane, W. Davidson 806,874 

Mantle hanger, D. J. Clark 807,061 

Match box, M. B. Keller 807,281 

Match making machine, A. Kelley 806,813 

Match safe, K. Naah 807,190 

Mattresses on bed frames, means for sup- 
porting, P. J. Leyendecker 807,389 

Measurements, instrument for linear, G. 

Gossa 806,971 

Meats, etc., apparatus for processing, H. 

C. Gardner 807,162 

Meats, preserving, E. Tilden 807,142 

Medical use, vibrator for, D. T. Marshall.. 807,299 

Metal machine, expanded, F. H. Pitkin 806,912 

Metal tube, E. T. Greenfield 807,264 

Metal working machines, speed-changing 

mechanism for, L. S. Burbank 807,014 

Metals from their sulflds, extracting, A. 

H. Imbert 807,271 

Milk of lime, preparing and feeding, J. F. 

Wlxf ord 806,946 

Milling machine, J. Parker 806,910 

Mines and the like, winding or hauling 

apparatus for, E. G. Weldon 806,857 

Mold, A. J. Dayton 806,783 

Motion transmitting mechanism, rotary, J. 

F. Pflum 806,833 

Motor operating with heavy hydrocarbons, 

E. L. P. Turenne 807,338 

Motors, multiple cascade driving system of 

rotary current, C. de Kando 807,175 

Mower, J. Dain 806,780 

Mower, Kennedy & Sharp 807,385 

Muffler, exhaust, H. R. Selden 807,322 

Nozzle, regulating, G. J. Henry, Jr 807,025 

Numbering machine, C. F. Smith 807,094 

Nut cracking machine, C. J. Werner 807,052 

Oar, how facing. G. M. Kerry 807,284 

Oil burner, M. Martin 807,392 

Oil separator, R. Parker 807,086 

Oiler, H. H. Nerbovig, Jr 806,988 

Oleaginous mixture for sprinkling on 

roads, etc., C. V. Potter 807,126 

Ores, reducing, H. F. Brown, reissue 12,424 

Ores, treating, H. F. Brown 806,774 

Oven, baker's, M. Elchner 806,786 

Packing for piston rods, metallic, Lewis 

& Kunzer 807,294 

Pail, non-spillable milk, J. H. King 807,286 

Paper bag machine, C. F. Smith 807,211 

Paper fastener, J. R. Day 806,875 

Paper folding fruit box, II. W. Brewer 807,238 

Paper knife, adjustable, E. Tornquist 807,222 

Paper, machine for tightening rolls of, A. 

H. Scott 806,847 

Paper manufacture, kneading machine for 

the materials of, C. Wurster 807,228 

Paper stand and cutter, G. B. Bretz 807,353 

Papers and the like, device for assorting, 

C L. T. Muller 807,084 



One Cent Spent 



by you for a postal card, to be sent to me for my wholesale Catalog No. 41, which is the 
most complete catalog and Bargain List of lowest club prices in periodicals ever published 

WILL SAVE YOU DOLLARS 

in the Money You Pay for Newspapers and Magazines 

I have one of the largest subscription agencies in the world. Have been in business 
twenty years. My close relations with publishers ; my unsurpassed facilities for 
handling orders ; my long experience in this work ; my thousands of satisfied cus- 
tomers, located in all parts of the United States and Canada, and in nearly every 
civilized country in the world, all combined, have given me special advantages with 
publishers in securing the very lowest prices on subscriptions that are ever given to 
any agent or agency, and I want to give you the benefit or these advantages. 

My Catalog No. 41 is the most complete one of its kind ever published and gives lowest 
subscription prices on several thousand periodicals. ASK FOR IT. IT IS FREE. 



D, D, Cottrell, 126^ North Cohocton, N- Y, 



LITTLE WONDER 

That others are trying to imitate our Faucet Water Motor 
for grinding, sharpening, polishing, and light power. War- 
ner "I-iittle Wonder" Motor* are to lie found in 
everypart of the globe. #ver '25,001 pleased customers are 
our best testimonial. Our patents cover the essential fea- 
tures of this machine, hence we urge you to beware of cheap 
and unsatisfactory imitations. Indispensable in the home 
forcJeaning and polishing silverware and 
cutlery, for grinding a nd sharpening knives, 
scissors, hatchets, :ind edged tools. For 
running sewing machines, cooling' fans, bot- 
tle washer, or small dyiamo, etc. , etc. At- 
taches in an instant to any water faucet, 
smooth or threaded. Price, complete out- 
fit with emery wheel, two polishmgwheels, 
pulley andsilver and steel polishes, $4.00. 
Send for our attractive free descriptive 
booklet, or send remittance direct to us. 
We make immediate shipments. Agents 
wanted. WA1MVER MOTOR CO. (Inc.). ( M£ ™. of Water 
Motors and Cooling Fans), Dept. 15, Flatircn Building, NEW YORK 






A Desirable Holiday Gift 

DRAPER'S 

Recording Thermometer 

Traces automatically a correct and 
continuous record in ink of the tem- 
perature on a graduated weekly chart. 
Made in two sizes, and standardized 
and fully guaranteed. Also other re- 
cording weather instruments. 
THE DRAPER MFG. CO, 

152 Front St., New York 



the Ndite l a n Lamps 

For Home, Store and Street 

We also manufacture Table Lamps, 

Wall Lamps, Chandeliers, Street 

Lamps, Ete. 100 Candle Power 

seven hours ONE CENT. No 

Wicks. No Smoke. No Odor. 

Absolutely safe. THEY SELL AT SIGHT. 

Exclusive territory to good agents, J^°Write for 

catalogue and prices. 

Chieago Solar LightCo.Dept.e, Chicago 



ELECTRONS AND THE ELECTRONIC 

Theory are discussed by Str Oliver Lodge in Scien- 
tific American Supplements 142S, 1429< 1430* 
1431, 1432, 1433, 1434. Price 10 cents each, by 
mail. Munn & Company, 361 Broadway, New York City, 
and all newsdealers. 





Crescent Machinery 

Quality and Price, both right 

HllllllIIUltMIIll 

BAND SAWS. JOINTERS, SAW TABLES, 
BAND SAW BLADES 



Catalogue tells the rest 

THE CRESCENT MACHINE CO. 

880 Main Street, Leetonla, O., V. 8. A. 
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Tor Ch ristmas giving 

TKe Scientific 
American Boy 



By 
A. RUSSELL BOND 

12mo. 320 Pages. 340 Illustrations. 
Price $2.00 Postpaid 

3HIS is a story or outdoor boy lire, suggesting 
a large number or diversions wbicb, aside 
from affording entertainment, will stimulate 
in boys tbe creative spirit. In eacb instance 
complete practical instructions are given for 
building tbe various articles. 

tfl Xbe needs of tbe boy camper are supplied by tbe direc- 
tions for making tramping outfits, sleeping bags and tents ; 
also sucb otber sbelters as tree bouses, straw buts, log cabins 
and caves. 

*| Tbe winter diversions include instructions for making six 
kinds of skate sails and eigbt kinds of snow sboes and skis, 
besides ice boats, scooters, sledges, toboggans and a peculiar 
Swedisb contrivance called a * rennwolf." 

*fl Among tbe more instructive subjects covered are survey- 
ing, -wigwagging, beliograpbing and bridge building, in -wbicb 
six different kinds of bridges, including a simple cantilever 
bridge, are described. 

*f In addition to tbese, tne book contains a large number of 
miscellaneous devices, sucn as scows, canoes, land yacbts, 
-windmills, -water wbeels and tbe like. A complete table of 
contents sent on request 

MUNN & COMPANY 

361 Broadway -scieK^b&an-- New York City 



December 23, 1905. 



Scientific American. 
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Before the cold 
weather sets in 

Get ©l 

Residence 
Telephone 

It saves exposure. 

It saves doctor's bills. 

It means convenience and economy. 

Rates are low. 

NEW YORK TELEPHONE CO. 

15 Dey Street 



$5.00 Water Motor $3.50 

Our $5.00 Morton Faucet Water Motor 
sold for a limited time for $3.50. Guar- 
anteed. Attaches to any faucet. For 
polishing and sharpening. For running 
all kinds of light machines. Largest 
and moat powerful faucet motor. Out- 
fit includes ornery wheel, buffing wheel, 
pulley and polishing material. Money 
refunded if not satisfactory. Booklet 
free. Motor delivered anywhere in time 
for Christmas. Order now— before price 
advances. 




MORTON MFG. COMPANY, Dept. 
130 Fulton Street, New York. 
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/ CAN SELL 

YOUR PATENT 

Booklet explaining how 
mailed FBEE. Fifteen 
years' experience Patent Sales 
exclusively. If you have a 
Patent for sale, call on or 
write 

WILLIAM E. HOYT 

Patent Sales Specialist 
390 C, Broadway, If. Y. City 
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GET MONEY-1 DID-GOT S30I 

- In 3 weeks doing; plating, wruea M. L. Smith 

f l'a. (used small outfit), Start as Smith did— 
.at's easy — hundreds already started — new ones 
daily — money coming in — goods going out. People 
everywhere have tableware, watches, jewelry, 
etc., for the "Gray Plating Man." 
I Practical outfits, all sizes, heavy plate, 
"i (guaranteed, pure gold, silver, nickle 
J metal plating, equal to new goods, lat- 
' est process, taught free quickly, ex- 
perience unnecessary, all easy, 
' secrets exposed. Own and Boas a 

__ .._ rtravelisall or part time that pays 

#15 to $50 weekly — you can. Write today for new offer, 
sample, and hundreds letters from successful agents — free to all. 
dray & Co., Plating Works, 41 Miami Blag, Cincinnati, O 




business at home o 



ELECTRICAL APPARATUS REPRE- 

sented by Conventional Diagrams in Drawings.— Fifty 
diagrams showing the usual method of illustrating elec- 
trical apparatus in drawings. A labor saving paper. 
Contained in Supplement 1106. Price 10 cents 
For sale by Munn & Co. and all newsdealers. 



t NEW YORK SCHOOL OF f 
AUTOMOBILE ENGINEERS 

(incorporated) 

146 West 56th Street, New York City 

A HIGH GRADE SCHOOL OF INSTRUCTION 
FOR CHAUFFEURS AND AUTOMOBILE OWNERS 

Day and evening classes. NowenroHicgstudents 
Write, call or phone for particulars. Tel. Columbus* 




l PAT._/ipPlX;; n>K. "» ._„_. 

WIRELESS TELEGRAPH 

The "Telimco" (,'oinplote Outfit, comprising 1 inch Spark Coil, Strap 
Key, Sender, Sensitive Rplny, Coherer, with Automatic Decolierer and 
Sounder, 4 Kx. Strong Dry Cells, all necessary wiring, including send 
and catch wires, with full instructions and diigrams, $8.£0. Guaranteed 
to work up to one mile. Send for Illust. Pamphlet & 154-page catalogue. 
ELECTUO IMPORTING CO., 32 Park Place, New York 



SUBSTITUTES TOR (OAl 

Are described from the technical 

standpoint in the following Scientific 

American Supplements. 



Each Supplement named costs io cents 
by mail : 

COMMEKCIAL USES OF PEAT. 

Scientific American Supplement 1324. 
The article enumerates the principal peat 
bogs and states their financial possibilities. 
GERMAN BRIQUETTING MACHIN- 
ERY IN AMERICA. Scientific 
American Supplement 1411. A valu- 
able economic report. 

A NEW ELECTRICAL, PROCESS 
FOR THE MANUFACTURE OF 
PEAT FUEL, Scientific American 
Supplement 1492. The paper fully des- 
cribes the Bessey process. 

LIGNITE, PEAT, AND COAL DUST 
FUEL. Scientific American Supple- 
ment 1 426. A careful consideration of 
German methods. 

MOOR CULTIVATION AND PEAT 
INDUSTRY IN GERMANY. Scien- 
tific American Supplement 1481. An 
excellent critical review. 

DOMESTIC COK E AND BRI- 
QIETTES FROM RETORT 
COKE OVENS. By R. M. Atwater, 
Scientific American Supplement 1211. 
A valuable monograph b y a n expert. 

THE WHITE MINERAL PRESS 
FOR BRIQUETTING. Scientific 
American Supplement 1224. An article 
describing and illustrating an American 
briquetting machine. 



Price io cents each, by mail. 



Order through your Newsdealer or from 

MUNN & COMPANY 

361 Broadway NEW YORK 



Paste molding machine, G. Carlson 807,107 

Peat, manufactured, W. H. Bunker 806,868 

Pen, self-filling fountain, F. M. Kegrize... 807,280 

Phonograph, W. Haverman 806,806 

Photographic shutter, M. Berger 807,149 

Piano tuning device, C. Braun 806,949 

Picture frame puttying machines, etc., 

feeding apparatus for, C. H. Sandstrom. 806,923 

Pile wire lubricator, W. Tunstall 807,406 

Piling, metal, J. J. Harold 807,378 

Pillow sham holder, E. M. Balentine 806,766 

Pin. See Insulator pin. 

Pincers, N. B. Carstensen 807,240 

Pipe grip, D. W. Stirling 807,405 

Pipe wrench, G. Foggan 807,258 

Pipe wrench, H. L. Newton 807,397 

Pitting machine, S. L. Campbell 807,416 

Planing machine, portable, J. B. Gillie 806,794 

Planter attachment, W. S. Graham 807,373 

Plastering Implement, F. H. Monta 807,301 

Plate bending and straightening machine, 

A. C. Patrick 807,088 

Plate lifter, N. D. Hamel 806 889 

Pneumatic motor, B. De Kleist 807 288 

Pocketbook, G. Goldstein 806 888 

Position finder, H. S. Clark 807,153 

Poultry culture, device for use in, H. M. 

Roudabush 806,918 

Poultry lunch box, T. O'Brien 807,197 

Press, F. Oliver 806,991 

Press conveyers to leer conveyers, transfer 

mechanism from, J. Behringer 807,106 

Printer's metal slug, A. H. Field 807,424 

Printing and similar machinery, Nelson & 

Murray 807,191 

Printing, photomechanical, J. W. Ippers... 807,272 
Printing, skeleton frame rule for, J. Klche. 807,177 
Projectile, armor piercing, Meigs & Gath- 

mann 806,820 

Projectile, steel, A. Haase 807,375 

Propelling mechanism, W. J. Chance 807,242 

Pulley block, J. Ratzer 806,837 

Pulley, split, B. H. Phipps 807,125 

Pulverizer, N. Spurgin 807,136 

Pulverizer. J. W. Boileau, reissue 12,418 

Punch, adjustable, W. P. Pitt 806,914 

Punching machine spacing mechanism, S. 

C. Harvey 806,890 

Puzzle, F. O. Dyer 807,113 

Race track starting gate, C. E. Foulks 807,161 

Radiator and coil, J. H. Lindsay 807,390 

Radiator, hot air, J. Wagner 806,855 

Rail and lantern holder, guard, D. F. 

McCarthy 807,189 

Rail bond, W. G. Stuart 807,217 

Rail brace and tie plate, combined, D. C. 

Johnson 807,031 

Rail guard, closed point, F. C. Anderson.. 806,863 

Rail Joint, J. S. Imes 807,116 

Rail system, magnet controlled third, H. J. 

Palmer 807,199 

Railway cattle guard, B. F. Crabtree 806,956 

Railway crossing. C. A. Alden 806,761 

Railway, electrically driven suspended, 

Pf affenbach & Muller 807,089 

Railway safety apparatus, S. L. Adelson... 807,009 
Railway signaling and train controlling sys- 
tem, F. B. Kinsman 807,287, 807,386 

Railway switch frog, adjustable, C. De 

Croes 807,252 

Railway system, electric, J. H. Hoadley. . . 807,029 

Railway tie, Begler & Wittmann 807,236 

Railway tie, W. I. F. Harden 807,377 

Railway tie, concrete, C. Pelmulder 807,313 

Railway ties, producing plastic, J. Murphy. 807,188 
Raising and lowering mechanism, G. W. 

King 807,176 

Rasp, R. J. Ellis 806,962 

Razor, safety, A. H. Jackson 807,172 

Reagents, preparing and feeding, J. F. 

Wixf ord 806,945 

Receptacle contents indicator, A. L. Swank. 807,333 

Rectum supporter, F. H. Higbee 807,169 

Reel carrier, F. E. Greathouse 806,800 

Rock drill, gas, J. V. Rice, Jr 807,399 

Rolling pin, M. Harloe 807,075 

Rolls, stripper for bending, J. J. Boax 807,352 

Rotary engine, G. L. Loper 807,297 

Rotary engine, A. S. Dickison 807,241 

Rotary turbine engine, reversible, Ashby & 

Maclndoe 806,764 

Ruler, R. Bachia 807,148 

Runner or cursor, C. J. Printz 806,836 

Saddles, litter frame for pack, H. W. Daly 806,781 
Sand blast machine, G. W. & W. H. 

Leiman 807,036 

Sash, window, C. F. Overly 806,909 

Saw, combined crosscut and rip, F. A. 

Wuest 817,227 

Saw frames, foundation for band, E. Falk.. 807,021 

Saw, gang, J. E. W. Bryning 806,951 

Scale and guide, dressmaker's skirt, E. M. 

McCollum 807,308 

Scale, weighing, F. C. Osborn 806,908 

Scoop, automatic weighing, A. L. Swank.. 807,334 
Scows, door closing mechanism for, Hayes 

& Clifford 806,807 

Screen. See Window screen. 

Screen, W. H. Fern 807,423 

Screen frame, S. T. Walp 806,943 

Seal and tubular inlet for cans and other 

receptacles, H. A. Truesdale 807,223 

Sealing cap for vessels, J. M. Hicks 807,380 

Sealing vessels, means for, J. A. Hicks.... 807,168 

Seed treating device, W. S. Smith 806,999 

Seesaw, E. D. Smith 807,326 

Self -leveling table, H. A. Vance 807,099 

Sewing machine, broom, A. E. Miller 806,823 

Sewing machine, buttonhole, B. B. Allen.. 806,762 

Sewing machine, fur, G. L. Ballard 807,346 

Sewing machine needle, slotted, S. F. Rich- 
ardson 806,840 

Sewing machine, overseam, Richardson & 

Bishop 806.841 

Shaft aliner, H. Jj. Newton 807,085 

Shaping machine, P. G. March 807,123 

Shaping machine, J. C. Steen 807,214. 807,404 

Sharpening device, diamond ore drill, C. 

Bamberg 807,347 

Sharpening machine for drill bits, T. H. 

Proske 807,128 

Sheet feeding machine, W. Carter 807,059 

Shelf support, J. W. Fennel 807,257 

Shoe fastening, S. W. Duke 807,020 

Shot, aparatus for making spherical, A. 

G. Baker 806,864 

Sign, T. R. Willwerseheid 807,343 

Sign, illuminated, L. R. Paige 807,198 

Sign post and guide, metal, J. C. Corcoran. 806,955 

Signal, T. Paquette 807,046 

Signaling apparatus, electric, Codere & 

Choquette 806,953 

Skirt holding device, F. Munz 806,825 

Sled, Kelley & Erskine 806,814 

Small arm, double barreled, J. Carter 807,241 

Smoke bell hanger. S. N. Murdock 806,905 

Smoke consumer, J. Randall 807,317 

Snag hook, J. P. Smith 807,135 

Soap machine, N. G. Knight 806,816 

Soap press, J. J. Forster 806,967 

Solvent to be used in effecting the incipient 

subdivision and decomposition of the 

semi-ligneous cambium layer and epi- 
dermis of bast fibers. M. H. Colahan.. 806,954 
Spark arrester, high voltage, F. Jordan. . . . 807,277 
Speed and power transmission mechanism, 

reversible variable, J. G. MacPherson. 807,038 

Spool, ribbon, C. Spiro 807,001 

Spring seat, S. Pepple 807,314 

Sprinkler head, automatic, E. S. Clayton... 807,247 

Sprinkler strut, locked, E. S. Clayton 807,248 

Sprocket wheel, J. M. Dodge 807,363 

Sputum cup, J. E. Lee 807,293 

Stake holder, Ijewis & Bostwiek 807,082, 807,121 

Stalk breaker, S. A. Cowart 807.359 

Stanchion, cattle, W. B. Crumb 807,361 

Steam generator, P. Stoltz 807,137 

Steel mixing process, P. L. T. Heroult.... 807,027 

Steering mechanism, W. K. Cleveland 807.156 

Step registering device, J. A. Cairnduff. . . . 806,952 

Stirrup, riding, A. B. Southworth 807,000 

Stoppers for vessels in their caps, means 

for securing, J. A. Hicks 807,381 

Stove, gas, C. Clamond 807,244,807,246 

Strap, J. Fisher 807,426 

Submarine explorations, apparatus for, J. 

C. Zubli 807,230 

Sugar from cellulose, manufacture of, C. 

F. Cross 807,250 

Support, M. A. Dickinson 807,158 

Surgical appliance, H. T. Foote 807,160 

Surgical operating cushion, A. C. Eggers... 807,366 
Suspenders, F. Draper 807,364 




The Ready Draughting Instrument 



v 

■ carried in the pocket performs every service, anywhere, that can be accomplished by your T-Square, Com- 
I pass and Triangles, or Protractor, all of which are too bulky to be carried about. You know what this 
* means when you are " off on a job " and want to lay out a certain piece of work without delay 

attendant to reaching your regular working table. The illustration is M actual size, and no 
description is necessary to show the uses of the Ready Draughting Instrument as a 
Rule, Square or Scale. Angles of any degree are found by the protractor and circles by 
use of the compass at & , and the numerous holes are for reception of your pencil point 
in the smaller; the larger to show progress ot the line drawn, particularly where the 
arc of a circle meets any given point. With our Ready Draughting Instru- 
ment there is no delay in adjustment of compass points to find centers, and 
angles of any degree are determined with quickness and dispatch. The 
price of this time and labor saver is but 50c. * and your money re- 
turned if not entirely satisfactory. Sent prepaid upon re- 
ceipt of price, with full 
directions. 

READY MFG. CO. 

^y , ., .i, .,.,.,»,., . , .,»-,-,-■ - M -,-,,,-„-,,,-, - C1 Rochester, N. ¥., U.S.A. 








PONY and COMPLETE OUTFIT FREE 

AXY BOY or 4iIKL, 18 years old or less, can learn how they can have my 
private pet FOAY "Bob" with bis elegant rubber-tired POXY CART 
and finely Custom-made HAKJSfJKSS delivered at their door without a 
cent of cost. I will pay all transportation charges myself. I do not want a 
single cent of your money. "BOH" with Ms POiVY CABTand II \K\ I>N, 
just as I shall deliver him, is easily worth $300.00. I will send you full particu- 
lars showing you that there are absolutely no blanks. If you wish the POSY 
and complete OUTFIT delivered to you, all charges prepaid, address a postal, 
asking for full particulars how to secure him. to CHARLES W. ELLIS, 
Pony llept., 34 Worth William St., Nen York City, X. Y. 



Science Has Annihilated Distance 

The nations of the world are drawing closer and closer together every day. To 
understand the times and play his part every patriotic American must know more about 
foreign countries, their people, government, laws, customs, industries and geography 
than ever before. 

The New International Encyclopaedia 

is the outgrowth of modern conditions — International 
in scope and breadth of treatment, it is strictly Am- 
erican in point of view. 

I It is published by one of America's best known 
and most progressive firms, edited by Gilman, Peck 
and Colby, and for its accuracy and recent informa- 
tion bears the verdict of the leading experts of the 
day in every branch. 

It covers the entire field of human knowledge 
and achievement from earliest times to those in 
which we live. It deals with the things the average 
persons want to know ; purely scientific matter and 
non-essentials have been omitted; things of but com- 
parative importance told in brief ; and really vital 
questions, especially those bearing on American 
affairs, fully discussed. 

Each article, though written by one man, is 
passed upon by several other experts in the same field 
before it is submitted to the editorial staff and editors 
and chief for its final scrutiny. The reader is thus 
assured of a uniform treatment and an unbiased view 
— a simple presentation of the main features as 
viewed by the majority of authorities. 

A thorough knowledge of earlier encyclopedias 
and a careful study of the present needs of the 
average person have enabled the compilers of the 
New International to offer the American people a 
work of reference, the most complete, the most con- 
venient in arrangement, and the most thoroughly 
practical from every point that has ever been pro- / 
duced. Modern improvements in manufacture f$> 
have enabled the publishers to reduce the price ^- ^ 
to such a low figure that there is no excuse <^J C3 5 * g 
foi any family to be without it. cP ^ o^.f' 
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To anyone sending us at once their names and addresses on the coupon we will mail, entirely 

free, our 25-cent ' 'Question Booklet" - a valuable test book, and also a beautifully illustrated 

pamphlet describing in detail this colossal work of modern information, filling 20 volumes, ju 

containing over 16,000 pages, illustrated with hundreds of exquisite colored plates. ^*9 

superb engravings, government maps and over 7,000 other illustrations. ^S- ^ v . ^. v <-,-jyi 

SPECIAL OFFER— A universal text book free. To anyone subscribing to S) ■ ^ x.-V^Ss-^x 

The New International in response to this advertisement, within 30 days after ,q " ^ % A^\ eT 

its appearance, we will send an extra volume free entitled "Courses of jj^ ^ ^ V^^ * .-"' 

Reading and Study." a^ &•*•$& t&fR^' 

MAIL THE COUPON TO=DAY JS* *? J&&& 
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Scientific American. 



December 23, 1933. 




CLINTON 
FIRE-PROOFING SYSTEM 

is the safest, strongest, most easily installed, most 
successful in official tests. 

The continuous bond is one feature which 
makes the CLINTON FlRE-PROOFING SYSTEM 
the floor system without an equal. 

CLINTON WIRE CLOTH CO. 

CLINTON, MASS. 



_ u 



oiii 



TTriwS 



Fire-Proofing Department 

ALBERT OLIVER 

ISO Nassau St., New York 




33 Park Placet New York 
237 east Lake St., Chicago 
San Francisco, ICal. 
Boston, Mass. 
Clinton, Mass. 



Partitions 



aTransrralstomlSoW^iTO t6o ftp. 
"^-backwards as well asforward- 

jwitTiout losing its flexibility. 

t Write to-day for Bulletin 19. 

?Coates Clipper Mfg. Company, 

WORCESTER. MASS. U.S.A. 



Civil Engineering and Surveyors' Instruments 



DRAWING INSTRUMENTS, MATERIALS AND SUPPLIES 

We are the largest house in the world. Try us on BLUE PRINT PAPER, TRACING CLOTH, DRAWING 
INKS, or SURVEYING and ENGINEERING INSTRUMENTS 

Olive Street, _ _ _ St. Louis, Mo. 

" Sent Free." Correspondence Solicited. 
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ALOE CO., 515 

Write for Catalog. 



for Christmas Giving 


c>lmerican Estates 


and Gardens 


4to. 11x13% inches. Illuminated Cover and 
275 Illustrations. 340 Pages. Price, $10.00 


By BARR FERREE 


Editor of American Homes and Gardens, Corresponding Member of the 

American Institute of Architects and of the Royal Institute 

of British Architects 




Suspenders, trousers, F Ferguson 806,880 

Switch. See Electric time switch. 

Switch and lock movement and detector 

bar, L. H. Thullen 807,337 

Switch and signal system, E. J. Adams.... 807,103 
Switch operating device, W. E. Hubbard.. 807,171 
Switch operating mechanism, G. J. Curran.. 807,063 
Switch or signal apparatus, F. L. Young... 806,948 

Switch signal. J. C. Wigman 807.053 

Table, J. L. Newell 806,907 

Tacking machine, H. H. Cummings 807,111 

Tanning vat, R. Koenitzer 806.899 

Target trap, J. H. Brookman 806,773 

Target trap attachment, J. Kautzky 806.897 

Teat cup, pneumatic, A. Gillies 807,372 

Telegraph circuits, double jack for, O. 

Johnson 806,812 

Telegraph line wires, adjustable support for, 

J. N. Bell 896,769 

Telegraph repeater, Greene & Gaunt........ 806,801 

Telegraph system, wireless, L. De Forest.. 806,966 
Telegraphic apparatus, Hawley & Rhoads.. 806.891 

Telegraphic repeater, S. D. Field 806.884 

806,790 



806,950 
807,316 
806,839 
806,802 



806,985 
806,969 



806,968 
807,083 



A SUMPTUOUS book dealing with some of the most stately houses 
j\^ and charming gardens in America. The illustrations are in nearly 
all cases made from original photographs, and are beautifully printed 
on double coated paper. Attractively bound. This book will prove one 
of the most interesting books of the season, and will fill the wants of 
those who desire to purchase a luxurious book on our American homes. 
An illustrated prospectus mailed free on request. 

cTVlUNN ®,.COMPANY« 



Publishers of 
' Scientific American " 



3°l Broadway, New York 



Telephone bracket, H. F. Foersterling 
Telephone selective system, party line, W 

M. Bruce, Jr 

Telephonic system, R. H. Polk 

Tellurian, J. E. Rempe 

Tent, H. L. Gulline 

Textile machinery, electric stop motion for, 

J. B. Whitney, reissue 12,423 

Textile machinery, electrical stop motion 

mechanism for, J. B. Whitney, reissue. 12,422 

Ticket holder, R. H. Mallory 

Ticket separating machine, W. A. Gibbs..., 
Tickets, etc., machine for separating, W. 

A. Gibbs 

Tiling, F. C. Millhoff 

Time lock, electric, J. T. Van Dillen 806,942 

Tire and means for securing same in place, 

resilient, W. F. Beasley 807,350 

Tire attachment, wheel, J. F. Horn 806,810 

Tire, bicycle, Jj. W. Groat 807,073 

Tire charging valves, coupling for, G. W. 

Kellogg 807,032 

Tire plug, F. B. Parks 807,087 

Tire, pneumatic, ,T. H. Bleoo 807,351 

Tire, vehicle, R. B. Parker 807,311 

Tires, chain armor for pneumatic, E. B. 

Hazleton 807,167 

Tool, combination, E. Hogan 807,382 

Tool handle, pneumatic, W. H. Keller 807,384 

Tool holder and tool, C. W. Grant 807,166 

Torpedo, automotor, Noalhat & Fournier... 807,195 

Toy, L. E. Bergensten 807.237 

Toy elevator, W. H. Smith 806,930 

Toy Are engine, H. T. Kingsbury 806,983 

Toy, inertia wheel, H. T. Kingsbury, 

806,977, 806,978, 806,980, 906,979, KOfi.SSl 

Toy vehicle wheel, D. P. Clark Nor,,K<2 

Toy, wheeled, H. N. Parker SOB.Stx:! 

Trace hook, J. T. Scogin 8WMK5 

Trace splice, H. Breiding 807,058 

Track alining apparatus, Shaw & Eberle... S07.20S 
Traction towing, gripper mechanism for, 

P. Thompson 807,218 

Train order holding device, W. W. Ayres. . 807,234 

Trap, R. L. Stringfellow 806,936 

Ti-ap joint, C. H. Muckenhirn 807,304 

Tree felling footboard, Evans & Caron 806,963 

Tree protector, Staley & Ward 807,213 

Tripod head, G. J. Hoelzer 807,078 

Trolley contact, I. J. Bradshaw 806,867 

Turbine, D. W. Starrett 806,934 

Turbine, elastic fluid, G. Westinghouse, 

806,977 to 806,981 

Turbine, steam, J. F. Brady 807,057 

Typewriter desk, W. F. Fraser 806,792 

Typewriters, paper and envelop feeding at- 
tachment for, S. D. Ruth 807,321 

Typewriting machine, M. W. Pool 806,834 

Typewriting machine carriage bearing, E. 

G. Latta 807,292 

Typewriting machine word registering at- 
tachment, R. R. Fowler 807,022 

Typewriting, manifolding sheet for, Ma- 
thews & Van Holland 806,818 

Umbrella stick and cane, J. & H. Landes.. 807,035 
Vaginal glass applicator, M. B. Pearlstein. 807,124 
Valve and stop valve, combined throttle, 

G. R. Smith 806,929 

Valve for train pipes, steam, E. E. Gold... 806,970 

Valve, reducing, H. L. Harbaugh 807,074 

Vapor used in the^ destruction of weeds and 
rabbits, apparatus for generating, B. 

Locking 807,180 

Vapors of volatile solvents, apparatus for 

recovering, E. Bouchaud-Praceiq 806,866 

Vat. See Tanning vac. 

Vehicle brake, J. Curry 806,957 

Vehicle hitching attachment, Plato & Kil- 

gore 807,047 

Vehicle, motor, T. Stafford 806,933 

Vehicle, motor propelled, E. S. Clark 807,419 

Vehicles, egg case carrying attachment for, 

R. N. Story 807,138 

Vending machine, F. E. MacCordy 807.183 

Vending machine, A. T. Hallock 807,376 

Vessel cap, J. M. Hicks 807,077, 807,115 

Vise, Perron & Jeffs 807,315 

Wad sorting machine, W. L. Morris 807,185 

Wagon body lifter, J. H. Simonton 807,324 

Wagon brake, E. B. Rose 806,843 

Wagon hound, R. T. Petrieh 806,993 

Wagon side-board, J. J. Coyle 807,360 

Wall covering, T. Cleary 807,155 

Wall coverings, machine for producing plush 

effects on, T. Cleary 807,154 

Wall coverings, manufacture of, T. Cleary. 807,357 
Wardrobes, clothing support for, L. Gallot. 807,259 
Wardrobes, movable support for, L. Gallot . 807,260 

Washboiler attachment, S. J. Gibson 807,371 

Washing machine, M. L. Winegarden 807,007 

Watches, cannon pinion for, L. A. Faller.. 806,964 

Water bag, A. C. Eggers 807,365 

Water closet and seat therefor, C. H. 

Muckenhirn 807,305 

Water heater, R. J. Hutchins 807,030 

Water jacket, C. W. Hawkes 807,076 

Water meter, C. F. Drake 806,961 

Water motor, P. T. Coffield 806,779 

Water or impact motor, B. H. Divine 806,785 

Water, purifying, J. F. Wixford. . .807,008, 807,412 

Water wheel, A. C. Mather 806,817 

Water wheel, O. H. Nordstrom 806,990 

Whiffletree hook, J. Stahl 807,212 

Winding machine, A. D. Scott 807,133 

Windlass, friction, W. J. Nelson 807,192 

Window fixture, J. E. Woods 807,101 

Window fixture, W. S. Cooper 807,108 

Window screen and guard, A. Johnston.... 807,276 

Wire cutting device, J. B. Foote 806,791 

Wire fabric, H. Richardson 807,400 

Wire stretcher, W. A. Steere 807,331 

Wire stretcher clamp, D: H. Parker 807,200 

Wood, apparatus for forcing fluids into, S. 

Willner 807,411 

Wrench, E. R. Klemm 806,815 

Wrench, J. H. Shepherd 807,209 

Wrench, H. L. Newton 807,396 



DESIGNS. 

Badge, Tuekey & Kline 

Bonbon dish, C. A. Bennett 

Carriage, C. Kramer ...:: 

Coffee pot, C. A. Bennett. 

Fabric, printed textile, E. B. Vandergaw, 

37,732 to 

Gate, J. H. Wheelock 

Mirror or similar article, hand, S. A. Keller. 

Paste jar, J. A. Larrabee. 

Pen holder and tray, fountain, M. A. Ben- 

ziger 

Ring, A. A. Dorst 

Salt or pepper pot, C. A. Bennett 

Spoon, E. F. Rueckert , 

Spoon or fork, C. A. Bennett. 



37,720 
37,726 
37,731 
37,728 

37,734 
37,730 
37,723 
37,729 

37,722 
37,721 
37,727 
37,724 
37,725 



TRADE MARKS. 

Ale, Adam Scheldt Brewing Co 48,147 

Baking powder, J. C. Grant Chemical Co 48,155 

Beef extracts, bouillon, and beef tea, Cudahy 

Packing Co .:: 47,141 

Beer, lager, Adam Scheidt Brewing Co 47,148 

Beer, lager, V. Neustadtl . . .\ 48,160 

Bells, church and school, C. S. Bell Co 48,114 

Belt dressing, New York Leather Belting 

CO 48,110 




A Remarkable Little Car for $400 

Maximum power ratio 40 to 1. 
More than twice that of any automobile. 
Has no equal for hill climbing or through sand and mud. 
Numerous speeds forward and reverse. 
Engine mounted on frame above elliptic springs. 
No more noise or vibration than a Touring Car. 
Ten-inch clearance from ground. 
Fan mounted in front of engine. 
Oiling done from seat by hand pump. 
Conventional shape of hood and back. 
Rear construction except motor enclosed and dustproof. 
Unequaled economy- 3 5 miles to one gallon of gasolene 
and one-third pint of oil. 

Active agents desired f ir unassigned territory. 
Write for Catalog and Proposition. 

WALTHAH HFG. COMPANY 

General Offices and Factory, Waltham, Mass., U.S.A. 

Members A. L. A. M. 



T*£BI 

» PAPER 
. FASTENER 

\ is not ft dip. Clips depend on 

L friction for their holding power, thus | 

n^.Lv*. The "O.K." has the ad- | 

T vantage or a piercing point which K oen 

' IhroujrTi every sheet of paper, and binds and ,' 
holds th t .m toother with a bull dog** grip. J 
They are handsome, eoKiHWt, strong, always ready * 
for use, require no mm-llinc tor putting them on J 

or taMng them off, and they always work. 

Al ade in three sizes, and put up m brass boxes otj 

100 Fasteners each. Try tOtim. - 

Sold by all first-class dealers. Send JOc. tor a 

box ot'»0 assorted sizes. BMKWt frw^ 

JA8. V. WASHBtTRNE, Mfk 

210 E. Genesee St., Syracuse, N.Y. " 




Turn It Upside Down 

and it won't spill. The onlynon-Iiquid storage 
battery on the marketand the only one of Ha 
kind iu the world. Impossibility for plates to 
bend or shwt-circuit, ax electrolyte is of solid 
consistency. Can be recharged like the wet 
storage battery as often as desired. Suitable 
for every gas and gasoline ignition. Shipped 
fully charged to any part of the world. Write 
for descriptive pamphlet and trade prices. 
THE ROYAL BATTERY CO. 
1*3 Chambers St., New York City 



SENSITIVE LABORATORY BALANCE. 

By N. Monroe Hopkins. This "built-up" laboratory 
balance will weigh up to one pound and will turn with a 
quarter of a postage stamp. The balance can be made 
by any amateur skilled in the use of tools, and it wiLI 
work as well as a $125 balance. The article is accom- 
panied by detailed working drawings showing various 
stages of the work. This article is contained in Scien- 
tific American Supplement, No. 11S4. Price 10 
cents For sale by Munn & Co., 361 Broadway, New 
York City, or any bookseller or newsdealer. 




Will make for you 

$100 A DAY 



Spin sugar into cotton 
candy any color or 
flavor. Agents wanted. 

BARTELL IIACHINE CO. 
S3 W. 8th St., New York, U.S.A. 



The Presence of Scale 

on the tubes of your boiler adds 20 per cent, to the cost 
of operation. T li« Dean Boiler Tube Cleaner will 

remove this scale and remove it thoroughly. 




Let the Dean Cleaner demonstrate its ability to do 
this by sending for one for free trial, you may tbink 
that your boilers are clean, but the Dean will surprise 
you. Send to-day for booklet, " Boiler Room Economy," 
that goes into details. 

THE WM. B. PIERCE CO. 
319 Washington Street. Buffalo, N. V. 



CAPITAL WANTED for a CAPITAL IDEA 

We have invented the Ideal Cylinder Snow Plow, 
which is duly patented, and far surpasses every pre- 
vious Plow in efficacy, simplicity, and durability. 
Railroads will be the chief usera. When seen in 
action, its wonderful work will compel a purchase, 
as a single Plow will save a Radroad (^ompajjv thou- 
sands of dollars and no end of trouble. Wuwill 
welcome a partner with capital, form a stock com- 
pany, or Bell out our rights at a reasonable figure. 

Address 

BOWMAN & WEBER, 

Wiorton, Box 116, Ontario, Canada 




Whitewash Your Factory 

at Lowest Cost 

With a Progress Univer- 
sal Spraying Machine. 

One man can apply white- 
wash, calcimine or cold 
water paint to 1,000 square 
feet of factory wall in ten 
hours, and do better 
work than witha brush. 
It is also adapted for 
spreading - disinfectants, 
destroying insect pests 
and diseases on trees, 
vegetables and other 
plants, extinguishing 
fires, etc. This machine costs only $16.50 and lasts 
a lifetime. It pays for itself the first year. Write 
for detailed description. 

Dayton Supply Co., Dayton, Ohio 




December 23, 1905. 



Scientific American, 
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A Great Repository of Practical & Scientific Information 

One of the Fullest, Freshest and Most Valuable Hand- 
books of the Age. Indispensable to Every 
Practical Man. 
SIXTEENTH THOUSAND. PRICE $'2.00 

Free of Postage to any Address in the World. 

The Techno-Chemical Receipt Book: 

Containing several Thousand Receipts, covering the 
Latest, most Important, and mogt Dsetel Discoveries in 
Chemical Technology, and their Practical Application 
in the Arts and the Industries. Edited chiefly from the 
German of Drs Winckler, Eisner, Heintz. Mierzinski, 
Jacobsen, Roller, and Heinzerling. with additions by 
William T. Brannt and William H. Wahl, Ph.D. (Heid.) 
Secretary of the Franklin Institute. Illustrated by 78 
engravings, one volume, over oftt pages, 12mo„ elegantly 
bound in scarlet cloth, Kilt, closely printed, containing 
an immense amount and a great variety of matter. 

tW Price $2.00, free of postage, to any address in the 
world. 

WW A circular of 32 payes. showing th" full Table of Con- 
tents ot this important book, sent riy mail free of postage to 
any one in any part of the ivttrtd who will furnish his 
address. 

HENRY CAREY BAUID & CO. 

Industrial Publishers, Booksellers and Importers 

810 Walnut St., Philadelphia, Pa., U. S. A. 



AIIXOMORII P users, drivers, repairmen, chauffeurs. 
^»U * vJi"lvJlMl-«I-rf ant j others wanted all over the coun- 
try. 50,000 machines built this year in United States, affording 1 
great opportunities for men trained in this coming business. Six 
cents a day will qualify you for good wages in this field, in 
which the demand is such that ability eounts ahead of pull and 
length of service. For full particulars address The Cor- 
respondence School of Automobile Engineering, 

Suite 1368, Flatiron Building, New York City. 



FOR SALE 

One 25 horse power Fairbanks-Morse & Co. Gasoline 
Engine complete, with fittings and fixtures. 

One Robbins & Meyers Co. Electric Generator, 115 
volts, 65 ampere, speed 1003. 

One Apple Dynamo Gasoline Engine Igniter. 

All in flrst-class condition. 



8IEBER & TRFSSEI/L 31FG. 
St. Louis, Mo* 



CO. 



JAMAICA 



Avoid the Dreary Days 
of Winter 

Visit the Island of 
Perpetual Summer 

Travel on one of the perfectly 
equipped "Admirals," the Twin 
Screw U. S. Mail Steamships of 
the 

United Fruit 

Company 

They afford the most delightful salt 
water trip ot the winter months. 
Within 24 hours after leaving, you 
are in the warm airs of the Gulf 
Stream. Hotel accommodations in 
Jamaica satisfy every desire. 

Weekly Sailings from Boston 
and Philadelphia. Steamships 
"Brookline" and "Barnstable" 
weekly from Baltimore. 

Round Trip, $45 
One Way, $25 

including meals and berth 

"A Happy Month in Jamaica" 
is a fascinating booklet we send on request. 
For this and complete information, write to 
one of these addresses. 

DIVISION PASSENGER AGENT 

UNITED FRUIT CO. 

Long Wharf, Boston 
5 N. Wharves, Philadelphia 
Hughes and Henry Sts., Baltimore 
321 St. Charles St., New Orleans, 
or 
Raymond & Whitcomb Co. 
Thos-. Cook & Sons 
Tourist Agents 



ifi&s 



60 YEARS* 
EXPERIENCE 




Trade Marks 

Designs 

Copyrights &c. 

Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. HANDBOOK on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
special notice, without charge, I n. th e 

Scientific American. 

A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 a 
year ; four months, $1. Sold byall newsdealers. 

MUNN & Co. 36 ' B ™ a -«v. New York 

Branch Office. (Hi F St.. Washington, D.C. 



Belting, leather, Graton & Knight Manu- 
facturing Co 

Bits, stirrups, spurs, and harness buckles, 
Smith-Worthington Co 

Bitters, stomach, P. J. Bowlin Liquor Co.... 

Boots and shoes, elastic pads and cushions 
for the bottoms of, Tredair Rubber Co. 

Boots and shoes, leather, Jenkins Bros. Shoe 
Co 

Boots, shoes, and slippers and upper and sole 
leather, leather, Packard & Field 

Boots, shoes, and slippers, leather and leather 
and cloth, G. P. Daniels & Co 

Brandy, P. J. Bowlin Liquor Co 

Brandy, Wm. Bergenthal Co 

Brooms, H. Thompson 

Brushes, paint, E. Clinton & Co 

Brushes, varnish and paint, E. Clinton & Co. 
! Buckets, well, Prewitt-Spurr Manufacturing 

Co 

'Buffing compounds, George Zucker Co 

Cake and ice cream cones made from cake, 
Hazelwood Company 

Candles, E. Schneider & Co 

Candy, penny, New England Confectionery 
Co 

Cards, playing, A. O. Leonard 

Cards, playing, New York Consolidated Card 
Co 

Chains and lockets, Bassett Jewelry Co.... 

Cheese, Hazelwood Co 

Cigars and cheroots, Pilogamo & Alvarez.... 

Coats, pants, and vests, men's and boys', 
Reinhard, Meyer & Co 

Coffee, Geiger Tinney Co 

Coffee, cereal, Sleepy Eye Milling Co 

Cologne spirits, Diamond Distilleries Co.... 

Cordials, A. Breslauer Co 

Corsets, corset waists, and corset steels, 
Kops Bros 

Cotton and part cotton piece goods, Smith, 
Hogg & Co 

Cotton flannel. Pemberton Co 

Cuffs, J. B. Boyle 

Cure for abscesses in teeth, E\ P. Ruther- 
ford 

Dentifrice in powder, liquid, and paste form, 
tooth, Woodman-Davis Co 

Eggs. Hazelwood Co 

Fabric formed of woven splints, strips, or 
slats, and thread, cord, or wire for 
shades, screens, curtains, and the like, 
Hough Shade Corporation 

Fabric, silk, Stewart Silk Co 

Fish, dried, smoked, pickled, salted, and 
canned, W. T. Shute 

Flour, wheat, G. C. Christian & Co 

Flour, wheat, Acme Milling Co 

Flour, wheat, M. Alexander 

Flour, wheat, G. C. Christian & Co 

Game. E. I. Horsman Co 

Gin, P. J. Bowlin Liquor Co 

Gloves, J. Adler & Co 

Guano, Tennessee Chemical Co 

Hats, hat frames, and hat trimmings, John 
Miles 

Ice cream, Hazelwood Co 

Lard, Tennessee Packing and Provision Co.. 

Magazine or periodical, Homefolks Publish- 
ing Co 

Magazines, periodical, Doubleday, Page & Co. 

Mattresses, T. B. Burnett 

Mattresses, Foster- Allison Co 

Medicinal tablets, Antikamnia Chemical Co.. 

48,189 to 

Medicine for cows, Dairy Association Co.... 

Medicine for the remedy of nervous debility, 
Ho Ly-Yuen 

Medicines for the regulation of the liver and 
purification of the blood, A. H. Lewis 
Medicine Co 

Milk and cream, Hazelwood Co 

Molasses, N. W. Taussig Co 

Mustard, prepared, Joseph Campbell Co 

Nails, horse, Capewell Horse Nail Co 

Neckwear supporters, ladies', Blumenkrohn 
Crochet Button Works 

Oils and greases, lubricating, A. W. Corning. 

Ointment or salve, E. Schmidt & Co 

Paint, Nansen Composition and Paint Co.... 

Paste, Diamond Paste Co 

Pencils, lead, Eagle Pencil Co 48,097 to 

Pens, steel, Hall Bros 

Pipes and fittings, soil, Abendroth Bros.... 

Razors, Krusius Bros 

Remedy for certain named diseases, Patton- 
Worsham Drug Co 

Remedy in tablet form for colds, headache, 
and grip, Bromo Chemical Co 

Rings, Jones & Woodland 

Roofing, ready tar and felt, Barrett Manu- 
facturing Co 

Roofing slate, Slatington-Bangor Slate Syn- 
dicate 

Rubber boots and shoes, Lambertville Rubber 
Co 48,108, 48,109, 

Rum, P. J. Bowlin Liquor Co 

Sheetings, Minot, Hooper & Co 

Silk crape, brilliant soft twisted, Hess, Gold- 
smith & Co 

Tobacco and cigarettes, smoking, Carreras 
Limited 

Tonic, Voigt & Co 

Varnish and japan, Mayer &#Loewenstein. . . 

Veterinary antiseptic remedy for screw 
worm, C. Robinson 

Watch movements. Hampden Watch Co 

Whiskies, S. C. Herbst 

Whisky, Morrin-Powers Merc. Co 

Whisky, T. Pepper's Sons 48,137, 

Whisky, G. Rexinger 

Whisky, A. Breslauer Co 

Whisky, I. Ciener 

Whisky, R. M. Rose Co 

Whisky, T. H. Swan 



48,094 
48,164 

48,118 

48,156 

48,090 

48,087 
48,181 
48,192 
48,171 
48,152 
48,120 

48,112 
48,143 

48,127 
48,124 

48,161 
48,158 

48,170 
48,168 
48,128 
48,125 

48,138 
48,142 
48,167 
48,109 
48,173 

48,107 

48,091 
48,111 
48,119 

48,185 

48,194 
48,126 



48,088 
48,092 

48,166 
48,122 
48,146 
48,150 
48,151 
48,153 
48,182 
48,149 
48,093 

48,131 
48,130 
48,140 

48,154 
48,096 
48,086 
48,104 

48,191 
48,176 



48,188 
48,129 
48,136 
48,089 
48,113 

48,118 
48,121 
48,186 
48,135 
48,123 
48,103 
48,105 
48,145 
48,157 

48,180 

48,174 
48,132 

48,117 

48,139 

48,133 
48,163 
48,159 



48,095 
48,193 
48,179 

48,183 
48,144 
48,177 
48,134 
48,162 
48,165 
48,172 
48,175 
48,184 
48,187 



LABELS 

"Adirondack Line," for shoes, E. A. Quiri.. 12,550 
"Car-Wi-Co. Georgia Syrup," for syrup, 

Cargill-Wight Co 12,542 

"Diamond Bar," for prunes, J. J. Shaner... 12,545 

"Durham," for cheese, S. Van Korngut 12,547 

"Holstein," for cheese, S. Van Korngut 12,546 

"Hosterman's Equine Invincible Healer," 

for ointment, J. H. Hosterman 12,543 

"Ireno," for hair tonic, J. S. Riley 12,544 

"Liebotsehaner," for beer, Joliet Bottling 

Co 12,541 

"Puncture Cover," for cans, Wm. Underwood 

Co 12,551 

"Queen Aroma," for cigars, I. Delatisky & 

Son 12,540 

"Seaborg's Silverside," for canned salmon, 

Seaborg Pkg. Co 12,548 

"Sparklingstone," for cigars, Goldberg & 

Finkelstein 12,539 

"Taroena," for cooked flour made from the 

taro root, Taro Food Co 12,549 

"The American Bureau of Information," for 

publications relating to national indus- 
tries, A. E. Horton 12,552 

PRINTS. 

"A Real American," for tobacco, Bloch 

Brothers Tobacco Co 1,511 

"Blanchite Process Paint," for preservative 
paints, composition coatings, enamels, 
and water paint, Blanchite Process Paint 
Co 1,514 

"Celebrated Curative Wine of Chensthow," 

for a wine, A. Skarzyunski & Co 1,510 

"Reuter's Soap," for soap, Barclay & Co.... 1,512 

"Say Jack — That's the Stuff that makes 
you feel like a horse," for stock food, 
Pratt Food Co 1,513 



A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date bt* 
given. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list. For terms and further particulars 
address Munn & Co., 361 Broadway, New York. 



THE POSTAL TYPEWRITER CO.'S 

FACTORY AT NORWALK, CONN, 
is Equipped to do Experimental Work. 
Tool Making and Manufacturing. In- 
ventions Developed. Very; Best Work 
Guaranteed. Correspondence Solicited - 



Men and boys wanted to learn PLUMBING TRAPEJ. 
pays $5 a day after completing course of practical in- 
struction at borne or in our BChools. Graduates ad- 
mitted to Union and Master Plumbers' Association, 
Positions secured. COYNE BROS. OO. PLUMBING 
SCHOOLS, 239 Tenth Avenue. New York. St. Louis. Mo. 
Cincinnati, O. Free catalog. 



1 1 ijTriul*WlJlJrfcJ Corliss Engines, Brewers 
11114 auH Bottlera Machinery THE VILTEB 
*-^.A-J MFG. CO. «)9 Clinton fit. Milwaukee. Wis 



lUinflPI? * EXPERIMENTAL WORK. 

ITIUULLO Inventions developed. Special Machinery. 
E. V. BAILLARD. 24 Frankfort Street. New York. 



RUBBER. 

PARKER, STEARNS & SUTTON, 228.229 South St.. New York 



Expert Manufacturers 
Fine Jobbing Work 



EXPERIMENTAL. WORK Scientifically 

and accurately executed. , Models and small machinery 
perfected. Stendicke & Volkmer, 61 Kulton Street. 
Telephone 5655 John. 



Models & Exper. Work, ^ears, Dies, Tools, Small Macoy., 
Scient. Insts. M. P. Schell, 506 Mission St., San B'rancisco. 



MODEL*? jfCHICAGO MODEL WORKS 

nT-Ao/!tSf!biS, ® /79 £ - MAOIS0NS? CHICAGO, IL L 
ESTABLISHED I867i£a- WHiTE F0R eATAiasoE of model sn.nifs. 



MODEL AND EXPERIMENTAL WORK. 

Electrical and Mechanical Instruments. Small Mach'y 
EDWARD KLEINSCHMIDT. 82 W. Broadway, New York 



MOnEL-SIO INVENTIONS PERFECTED 

ITIVfi-Jt-tof I cS UNION MODEL WORKS 
& GLArtOltL? P93 so CLARK Sr. CHICAGO. 



Telegraphy 



Circular free. Wonderful 
automatic teacher. 5 styles 
$2 up. OMXIGRAPH 
CO- Dept. 52. 89 Cort- 
landt St., New York. 



SPECIAL Machines or Parts made to order; new 
devices developed: successful experimental work done 
reasonably; skilled labor: good facilities. 

3. R. ENGELMAN, 

74: liudson Streets 
Near Pen n. Depot, Jersey City, N. J. 



WIRELESS TELEGRAPH, $7.50. 

Powerful transmitting coil, sending key, coherer, de- 
coherer, very sensitive relay, batteries. 100 feet aerial 
wire, insulators, ground ciamp, full Instructions, tw6 
pages of diagrams. Most remarkable outfit in the world. 
Send for Illustrated Bulletin. New England Coil 
Winding: Company, Atlantic, Mass. 



LET US BE YOUR FACTORY 

write for estimate on any article 

you want manufactured 

Stampings, Models, Exper. Work 

write for free booklet 
the clobe machine & stampinc co. 

970 Hamilton St., Cleveland, O. 



Inspector General of forests 

WESTERN AUSTRALIA 



Applications for above position addressed 
to Public Service Commissioner, Perth, 
W. A., will be received up to 1st March, 
1906. Applicants must have a thorough 
knowledge of scientific and practical forest- 
ry in connection with both hard and soft 
woods, as well as the administrative ability 
and experience necessary to undertake the 
charge of the Forestry Branch of the Lands 
and Surveys Department. 

Salary ^750. Appointment to be for one 
year with an undertaking if services prove 
satisfactory to place the successful appli- 
cant permanently under the Public Service 
Act. 

An allowance will be made toward cost of 
transit to Perth. 

M. E. JULL, 
Public Service Commissioner 



ELECTRO MOTOR, SIMPLE, HOW TO 

make.— By G. M. Hopkins. Description of a small elec- 
tric motor devised and constructed with a view to assist- 
ing amateurs to make a motor which might be driven 
with advantage by a current derived from a battery, and 
which would have sufficient power to operate a foot 
lathe or any machine requiring not over one man pow- 
er. With 11 figures. Contained m Scientific Amer- 
can Supplement, No. <>4 I . Price 10 cents. To be 
had at this office and from ail newsdealers. 



AUTO STORAGE^- 

the WILL A RD STORAGE BATTERY CO. Cleveland 



ATTENTION ! 

A well-known English firm seek low-priced novelties 
for sale to Ironmongers and the Electrical Trades. 
Promptest payments. Highest bank references. Full 
particulars to PATENT PLUG CO., Ltd., 11 Carteret 
Street, Westminster, London, S. W., England. 




THIS HANDSOME 

GIBSON PROOF 
FREE 

Printed in two colors on fine plate paper, 

size io 1 ^ x 14^2, and ordinarily sold 

for $1. 00. Given free with the 



T not it .... con 1. * 1 



A Study in Pastel 



De Luxe Edition 

of the 

GIBSON NUMBER 



Although 100,000 extra copies of Collier's Gibson Number 
were issued, they were immediately sold, and the demand 
for additional copies necessitated publishing a second 
edition. As Mr. Gibson has discontinued pen-and-ink 
drawing, this is the last Gibson Number ever to be 
published. It embraces the largest and best collection of 
Gibson's drawings ever published outside of book form. 
Being an Edition de Luxe, it makes a souvenir of permanent 
value. If preferred, the drawings may be cut out and 
framed, as the issue is printed throughout on heavy plate 
paper. With each copy is included a separate artist's 
proof of. a girl's head, which ordinarily sells for $1.00 



De Luxe Edition, carefully printed on heavy plate 
paper, including separate artist's proof for framing, 
mailed to any address on receipt of 25 cents. Address 

DE LUXE EDITION, P. F. COLLIER & SON 

418 WEST THIRTEENTH STREET, NEW YORK CITY 
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Scientific American. 



December 23, 1905. 



New York 
Belting & Packing Co. Ltd. 

Manufacturers of high grade Rubber 
Belting, Diaphragms, Dredging Sleeves, 
Emery Wheels; Air Brake, Steam, 
Suction and Garden Hose, etc., Mats, 
Matting, Interlocking Rubber Tiling. 

Also manufacturers of moulded and 
special rubber goods of every description. 
Write for catalogue. 

91-93 Chambers St., New York 
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A typewriter which will write in 
two colors, or change from copy 
to record, at the touch of a lever, 
is a necessity in billing, tabulat- 
ing statistics, indexing, or pre- 
paring legal documents. 

IlHur 

TYPEWRITERS 

equipped with a BI-CHROME 
KIBBON meet every possible 
typewriter requirement. 
The Smith Peemibb Typewriter Co. 
Syracuse, N. Y. 
Branch Stores Everywhere. 



To INVESTIGATE 



The mechanically correct 
DURYEA, invariably is 
to purchase. lturyeas 
are different is the reason. 
Patented features make 
them for Comfort and 
Economy Supreme. Send 

Set it 




for lea 
Reason Why 



Tells the 



DURYEA POWER CO., 44-84 Aeyrud St., Reading, Pa. 




CHARTER 



Stationaries, Portables, HoiSLers, Pump- 
ers. Sawing and Boat Outfits, Combined 
, with Dynamos. 

Gasoline, Gas, Kerosene. 
Send for Catalogue. 
State Power Needs. 
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 



Ail varieties at lowest prices. Best itailroad 
Track and Wagon or Stock Scales made. 
Also 1000 useful articles, including Safes, 
Sewing Machines, Bicycles, ioois. etc. aave 
Lists Free Chicago Scai.k Co.. Chicago. 111. 



Money. 




TO I'ROVK that Dans' "Tip Top" is 
the beat and simplest device for imfcin" 
100 copies from pen-written and 50 
copies from typewritten original, we will 

ship complete duplicator, cap size, 

without deposit, on ten (10) 

days' trial. „ 

Price #?.50 lean * ._ .. . 

trade discount of ir M Net 

H&% per cent, or 



TheFelii 



icator Co., DausB 



'5 

111 John St., .VwM 



Bmisch&Lomb 
Microscopes 



This is an invitation to send_ for our 
illustrated catalog of Microscopes if you are 
interested in best instruments for the least 
money, those that are used in the leading 
laboratories everywhere and by individual 
workers who know the best. 

Bausch & Lotnb Optical Co. 

MANUFACTURERS 
ROCHESTER, N. Y. 

NEW YORK CHICAGO BOSTON 

SAN FRANCISCO FRANKFORT A-M GERMANY 



Tools! Tools! Tools! 




and all you want to know about 
ttiem. Our Tool Catalogue No. 
22 is a cloth-bound book of 950 
pages. If you want to "know 
it all " about Tools you should 
send for this book at once. 
Sent post-paid on receipt of 
$1.00 which will be refunded 
from your first purchase from 
us of $10.00 or over. 

riONTGOMERY & CO. 

105 Fulton Street, N. Y. City 



ESSOP STEEL C? 



mmmm 



"A=C" Superb HOLIDAY GIFTS for Gentlemen "A=C" 



ANTI-CANCER 

$2.00 

10s. 6d. 



Tbe first pipe ever known to win the unqualified 
endorsement uf Physicians and the Scientific world 



$1000 

Guarantee Against 
Burnt Tongue 

THE "A-C 



PIPE CO. 



ANTLCANCER. 



iliva Cannot Possibly 
Enter Stem 
NOT A COMPETITOR WITH CHEAP PIPES 

Illustrated book full of matter important to 
smokers tree on application 
Do not send stamps for postage 
807 Times Bldg., Broadway & 42d St.. New York 





I H C" Gasoline 

= Livgmes 

will be found the very best and the most 
economical for use in 

Blacksmith Shops, Repair Shops, Small Machine 
Shops, Private Work Shops, Experimental 
Plants, Manual Training and Indus- 
trial Schools, Private 
Water Supply, etc. 
Suitable also for all kinds of pumping. They 
are strong, simple, highly efficient and 
easy to operate. They are economic of fuel and 
develop the maximum of horse power at the 
minimum cost. They require but little room 
and no piping. Variety of sizes and styles: 
Horizontal-fi, 8, 10, 1% 15 Horse 
Power. Vertical— 2, 3, 5 Horse Power. 
You should know more about the "I. H. C." 
engines before investing. Do not, therefore, 
buy an engine of any kind before seeing our 
catalog. Write to-day. We willmailitpromptly. 
International Harvester Company of America 

(Incorporated) 
7 C Monroe Street, Chicago, III. 




The WONDER DYNAMO-MOTOR 

Most Complete Little Machine Made 

Lights lamps, runs motors, decomposes 
water, etc. Output twelve watts, wound 
for any voltage up to ten. Has laminated 
armature, making the most efficient little 
motor of its kind on the market. Will 
run on 110 volt circuit. Weight, 4 lbs. 
Height, 5 inches. Send stamp for cata- 
logue. Agents wanted everywhere. 

THE R. M. C0RNWELL CO. 

South Salina Street, SYRACUSE, N. Y., U. S. A. 



THE ENGINE P T & A fi 

with a strong, steady 
pull. Used and recom- 
mended by thousands. 
A postal card with your 
name and address will 
bring particulars. Our 
machines and prices will 
interest you. 

Hagan €)ae Engine 
& Mfg. Co. 

Winchester, Ky., U.S.A. 




MAGIC LANTERN 5 



I Smallcapitalrequired. Views and Films 
I illustrating any subject. Catalogue free. 
I Magic Lanterns for Home Amusement. 
lUnAlliotor MFft * optician, 

| NIC AIBISICI , 49 Nassau fit., N ew YarJt. 



Our Adjustable Draughting Table 




can be tilted to any angle without 
the operator leaving his seat. We 
carry them in stock in all sizes We 
also manufacture Filing Cabinets 
Blue Print Frames, Electrotype 
Cabinets, etc. Write for Catalogue. 

FRITZ & Q0ELDEL MFG. CO. 
97 Alabama St., Grand Rapids,Mich. 





Over 55 Companies 

operating 

Thurman Patents 

in America, 

and as many more in 

Canada, England, 

and Europe. 

FREE CATALOGUE 



General Compressed Air House Cleaning Co. 

ST. LOUIS, U. S. A. 

Manufacturers of the Celebrated Thurman direct- 
connected Gasolene Driven Air Compressors 
for Mines, Pneumatic Tools, Etc. 



Don't Waste Time 

Have your regular 'phone correspondents i n a bunch 
for quick and easy re- 
ference. Get the 

Automatic Telephone 
Card Index 

which can be attached 
to your : phone in a 
minute. Has enough space for the names 
of 170 firms, alphabetically arranged in a 
handsome aluminum case. The cards 
are quickly removed and are out of sight, 
except when you want them. Cards plainly 
indexed. Pull out the letter you want. When through, 
let go, and it returns to its place automatically. Splen- 
did advertising scheme to give to customers. Name 
and business printed on both sides, in quantities. 

Price 50 Cents, sent postpaid. 

AUTOMATIC CARD INDEX CO. 

Dept. A, 327-331 Bleecker St., Utica, N. Y. 




Keystone Well Drills 




for Artesian and Ordinary Water 
Wells; Mineral Prospecting and 
Placer Testing for Dredgers ; 
Deep Drilling for Oil and Gas ; 
Contractor's Blast Hole Drilling, 
River and Harbor Exploration, 
etc. Our five catalogs are text- 
books in these lines. 

KEYSTONE WELL WORKS 
Beaver Falls, Pa. 



THE MIETZ & WEISS 




OIL ENGINES 

Operated by Kerosene Oil, Fuel Oil, 
Distillate. Safest, Simplest, Most 
Economical and Most Reliable Power 
on the market. 

Highest award for Direct Coupled 
Oil Engines and Generator, Taris 
Exposition, 1900. Gold Med tils, Pan 
American Exposition, 1901, Charles- 
ton Exposition. 1902. Gold Medal 
and Special Diploma, Louisiana Pur- 
chase Exposition, St. Louis, Mo., 1904. 

AUGUST MIETZ 

128-138 Mott St., New York, U.S.A. 
Catalogue Dept. 34. 



£ he Ardrey Vehicle Washer 




Pat. Aug. 15, 1905. 
SAVES T5 Per Cent, labor and time 
when washing autos, carriages, wagons or sleighs. 
As easy to wash vehicles in winter as in summer. 
Hands do not come in contact with water. Mittens or gauntlets may 
be worn, they will not get wet. 

AN IDEAL CHRISTNAS GIFT. 

Madeof solid brass. Fits ant/ ordinary hose. Water constantly flow- 
ing through, sponge immediately removes airt and grit. Impossible to 
injure most delicate finish. 

Every washer warranted. Money back if not satis- 
factory. Prepaid $8.00. Booklet free for asking. 
ARDREY VEHICLE WASHER COMPANY, 
1S1C Main Street, Rochester, N. Y. 




If You Warjt Catalogue No. 7, 1905 

Say it out loud on a postal card. 

It gives in detail all inside informa- 
tion of the Tool Business of the 

G00DELL-PRATT COMPANY 
Nearly 300 excellent illustrations of 
devices and accessories. Descriptions, 
clear and concise. A perfect book on 
perfect articles and points on war- 
ranty, weights, shipping orders and 
list prices. 

Greenfield, Mass. 



I0GKET ELECTRIC 




For sample only, regular 81. 
kind; best made; lasts longest. 
Express prepaid, 16c extra. Few batteries, each 
20c; postage extra. 7c. Sendforcomplete Electrical 
Catalog and agt's discounts. Dept. 303 THE VIM CO, 
m G6 £. Lake St , Chicago 



SAVE FIRE LOSS 



Seconds count. Be ready at the start with 
Badger's Fire Extinguisher 

and you can put out, any kind of a Are. 
A request will bring you the information 
you wish, Fkejs. 

BADGER FIRE EXTINGUISHER CO. 

80 Portland St.. Boston, Mass. 




COLD GALVANIZING. 

AMERICAN PROCESS. NO ROYALTIES. 

SAMPLE5«ndINF0RMATI0N on APPLICATION. 



NICKEL 

AND 

Electro-Plating 

Apparatus aid material. 

THE 

Hanson & VanWinkle 

Co., 

Newark. N.J. 

92 William St., N. Y. 
30 & 32 S. Canal St. 

Chicago. 





Everlasting 
Glue 

Pull out the pin ! give a gentle 
squeeze and spread as much or as 
little glue as you require. Put 
back the pin and it's all over — 
sealed up. No muss, no stick* 
fingers, no sour smell, no clogged- 
up bottle.no stiffbrush. Denmson's 
Patent Pin Tube is the most prac- 
tical method ever devised for the 
use of mucilage, paste or glue. 
Contents cannot spoil. Used ex* 
clusively for 



mmdmb 



Glue, Paste and Mucilage 



If Dennison'a Adhesives are not for 
ealeat your dealer's, a Patent Pin Tube 
of Glue, Paste or Mucilage will be 
mailed on receipt of 10 cents. Please 
address Dept. 26 at our nearest store. 

Dennjson Manufacturing Company. 
The Tag Makers. 

Boston, 26 Franklin St. New York, 15 John 
Bt, Philadelphia, 1007 Chestnut St. Chicago, 
l28Franklin St. St. Louis, 113 NorthlthSt, 



Heats An Extra Room | 
Without Expense 

by utilizing the heat which usually ^ 
goes up the chimney, an upstairs room 
through which a pipe runs can be 
heated by a 

NEW ERA & 
RADIATOR 

from any kind of a stove. You can .i 
do this without the expenditure of 
a single extra cent for fuel, and it 
throws off heat without any atten- 
tion on your part whatever. If 
you want to save one half your j_ 
present fuel bills, ask your dealer 
about New Eras for stoves or, fur- 
nace, or write for full particulars t( 

W1LM0T CASTLE CO. 

17 A ElmSt., Rochester, N. Y. 




Save Time and Money 



||f|l Progressive business men use 

BATES 

141 Hand Numbering Machine 

It prints numbers consecutively, duplicates or 




repeats — changed instantlv oy turning pointer. 
m ■ n for 



To learn how it will save 
Booklet 48 now. 



:or you, send tor 



BATES MFG. CO., 31 Union So.., New York 

Chicago — 304 Wabash Avenue 
Faciory, Orange, N. J. 



"Economo" Emery Wheel Dresser 



SIZE 13 IN. 



Made of an abrasive 

nearly ns hard as a 

3 Black Diamond. Will 

true or shape any 

Economo "Combination" Dresser ^ h rS^S 

_ ^:"(^£R34 ti° n " ' tf a roughing 

£ " . . . " ■. " -■ ,-... "" . " ... . . „ y '*; '■■.■! pb.fd Id uq'« «od 

mwmiii-n IggOp of "Economo." Send 

i wnw-ja sp <Si^ rf*§?§£te ^ for circular. Dresser 

•W *«^ %j9&9PK(& sent on approval. 

INTERNATIONAL SPECIALTY CO., 360 Holden Ave., Detroit, Mieh. 



PERFECT IQNiTION 




Electrical Engineering 

and Experimental Work of Every Description 

We havs every facility for producing first-class work 
promptly. Our factory is equipped with modern ma- 
chinery ..hroughouL. 

CJ. F. SPLITDORF 
Engineering Dept. 17-27 Vandewater St., N.Y.City 



Deafness Cured at Home 

Don't waste your time and money in exDeriments. My method cures deafness 
and al' head noises to stay cured. Absolute and positive proofs sent on applica-, 
tion. No pain.no loss of time. The method is my own andcannot be obtained 
elsewhere, it has been tried and found true, it cures. D ddd .«„ 

Write today for my book. Deafness its Cause and Cure," FREE. Address 
OUT CLIFFORD POWELL, M.O. 265 Bank Bldg., Peoria, Itt^ 




THE STERLING AIR HEATING 

RADIATOR 

Attached to any Stove, Range or 
furnace. Doubles Heating Ca- 
pacity or Saves Half Fuel Ex- 
pense. Insures continuous circulation, 
warm floors, comfort and health. Write 
for full description and terms. Agents 
wanted. Sells easily, always satisfies. 
STERLING AIR RADIATOR CO. 
No. 5S Wabash Ave., Chicago 





A MONEY MAKER 

Hollow Concrete Building Blocks, 
Best, Fastest. Simplest, Cheapest 
Machine. Fully guaranteed. 

THE PETTYJOHN CO. 
6loN.6th Street, Terre Haute, Ind 




Used by forty of the leading 
A utomobile and motor boat 
manufacturers. Suitable for 
any gas or gasoline engine us- 
ing make and break or jump 
spark ignition. 

EVERY BATTERY GUARANTEED 
to give satisfaction or purchase 
money refunded. 
WITHERBEE IGNITER CO. 
27-31 Thames St. * • NEW YORK 



RUSTmammocitim wt y »5uD! 



•;?fji;»:i«v,i:«.«4;ii»H.lffTOEir- 

15 to 31 South Clinton Street. 



